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ABSTRACT 

A cbihparisbh between teacher and computer delivered 
instruction was cbhductesd wi th 17 children (ages 4 to 14 years) with 
severe. learning and behavior problems. The investigation was intended 
to analyze the stimulus functions of the presence of a teacher in the 
tasfc-deifiahd si tuat ion . The task employed was a _tw6~choice 
discrimination that became progressively more difficult, analogous to 
educational tasks in general. Ss alternated sessions between 
conditions^ but the criteria for advancement was ihdepehdeht between 
conditions. Measures of task performance and observational behavior, 
data were collected. The results suggested that there was rip overall 
difference in task performance between conditions but that the 
children as a group did exhibi deviant behavior in the teacher 

condit ion . Correlational analyses on these dependent measures 
suggested that different patterns of relationship exist between 
behavior and performance in the two condit ions . In an attempt to 

identify critical variables for the prediction of individual 

differences in performance and behavior^ the results of regression 
analyses oh diagnoses, developmental measures, and pretest compliance 
measures are presented^ Results are discussed in the context of the 
task ^ avoidance and inadvertent reinforcement conceptualizations and 
the implications for computer-assisted ihstructioh in the education 
and treatment of severely disturbed children, (Atxthor/CL) 
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Abstract 

A cbmparlsbn between teacher and computer delivered Instruction was 
conducted with 17 children {ages to 14 years) with severe learning and 
behavior problems. The rationale for this cbmparlsbn Is based oh the 
cdnceptuallzatlbhs that adult attention Is a sbiirce of Inadvertent 
reinforcement for maladaptive behavior and adult directions set the 
occasion for avoidance responding. Therefore, this Investigation provides 
an analysis of the stimulus functions of the presence of a teacher In the 
task-demand situation. The task employed was a two-choice discrimination 
> that became progressively more difficult, analogous to educational tasks 
In general. Subjects alternated sessions between conditions, but the 
criteria for advancement was independent between conditions^ Measures of 
task performance and observatibmi behavior data were collected. The 
results suggest that there was ho overall difference In task perfbrmance 
between conditions but that the children as a group did exhibit more 
deviant behavior In the teacher condition. Cbrrelatlbhal analyses on 
these dependent measures suggest that different patterns bf relationship 
exist between behavior and perf orm?»,nce in the twb cbhditlbhs. In an 
attempt to identify critical variables fbr the predictibh of individual 
differences in performance and behavibr, the results of regression 
analyses on diagnoses, developmental measures, and pretest compliance 
measures are presented. The results of this investigation are discussed 
in the context of the task avoidance and inadvertent reinforcement 
cbnceptualizatidns and the implications for computer-assisted ihstructloh 
in the education and treatment of severely disturbed chiidrert 
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INTRODUCTION 



With the advent of 1 \<^ally mandated educational services for ail 
children as specified In P. 94-142| many specialized educational 
settings have emerged to serve children who typically would have been 
excluded from publicly funded education. These settings serve children 
with atypical development, severe behavior problems, and learning 
disorders. This includes children who exhibit aggression, self-injury i 
oppositional behavior, social witedrawal, and developmental deficits. 
Concern for the provision of services for such children has provided an 
impetus for research assessing the determihahts of problematic behavior 
and learning deficiencies as well as the development of effective 
r em ed 1 al s tr a t egl e s. 

Adult Attention as a Reinfbrcer 

From a behavioral developmental framework, adult attention is 
considered a fundamental generalized conditioned reinforcer for the 
behavior of children (cf. Bijou & Baer, 1961). Numerous investigations 
employing differential reinforcement, extinction, or time-out from 
positive reinforcement have provided support for the reinforcing role of 
adult attention on child bdSavior (cf. Leltenberg^ 1976* Marhblih, 1978, 
Ross, 1981). The social attention of adults has been dembhstrated as a 
functional reinforcer even for severely maladaptive and disruptive 
behavior. Bucher and tovaas (1968) present data bh the self^ injurious 




behavior of an 8 year old autistic boy who was tyjplcally maintained in 
physical restraints^ For 9G minutes per day, the child was unrestrained 
but isolated from social attention^ Initial high rates of self-injury 
gradually reduced over time and reached zero by the 8th sessibnu In ah 
analysis compiemehtary to these resultSf Lovaas and Simmons (1969) 
demonstrated how social attention in the form of concern and comfort 
delivered contingent upon episodes of seir-ihjUry in an 11 year old 
autistic boy increased the rate of self^injury. Over a series of seven 
sessions, they demonstrated that this effect was reversible in that the 
withdrawal of attention contingent on self-injury resulted in a 
re-.uctioh of the behavior. Clearly, the intent of one»s attention may 
have little to do with its functional effect. 

Escape and Avoidance Responding to Teacher Demands 

Adult attention in the form of performance demands can also set the 
occasion for maladaptive and disruptive bSavlor in severely disturbed 
children. For example, Carr, Newsbm, and Binkoff (19755 demonstrated 
that self-injurious behavior in an 8 year old schisophrenic boy served 
to function as ah escape response from teacher demands. In other wbrds^ 
when the teacher made task demands^ the rate of self^ihjury increased; 
when the teacher ceased maldhg demands, the rate decreased. Carr, 
Kewsom and Binkoff (1980) also conducted a similar analysis of the 
escape-frbm-demarid function of aggressive behavior in two retarded 
children. Disruptive behavior serving an escape function from teacher 
demands has also been demonstrated by Plummer, Baer, and Le Blanc 
(1977). With implementation of a procedural time-out contingency in the 
instructional si*^uation, disruptive behavior increased in the autistic 
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child studied. They demonstrated subsequent suppression of disruptive 
behavior by employing paced Ihstructlbns without procedural time-but^ 
I.e., teacher Instructions were delivered at a set pace regardless of 
the chlld»s behavior. 

instructioiHl directions and adult demands may set the occasion for 
a variety of escape and avoidance b^aviors. With severely disturbed, 
non-verbal children, topographies such as aggression, self-injury, 
autistic withdrawal (including gaze aversion), and self-stimulation may 
typically prevail. With verbal, disturbed children, different 
topographical task avbidaht responses may likely occur^ such as engaging 
in distracting conversation^ sulking^ Ihattehtlvehess^ or outright 
verbal refusals. Often^ these children are referred to as oppositional 
or hohcbmpliaht (Wahler^ 1969; Forehand and Klhg^ 1977)« Across levels 
of impairment, disturbed child populations iriay share a fundamental 
cdmmdnallty in that adult instructions have poor stimulus control over 
desired child behavior. In additidn, adult instructions and demands may 
often be discriminative for seriously disruptive and oppositioral 
behavior. Further evidence indicating a critical relationship between 
ribncdmpliance and other maladaptive behaviors Is presented by Rosso, 
Cataldd, and Gushing (1981). They provide data on three children 
suggesting that noncompliance covaries with other negative behaviors^ 
e.g., aggrossion, self-injury, and tantrums. Their results show that 
when Compliance was increased by contingent reinforcement^ the negative 
behaviors decreased without the application of direct bbntingencies. 

A notable hypothesis concerning the develbpmeht of prbblematic 
b^avior in response to instructional demands is a histbry of failure in 
past demand situations (Bijou & Baer^ 1961? i^Ijou, 1966). Considerable 



potential escists for jparehts and teachers to make perfcrmance demands 
that are too far beyond the child»s existing repertoire of discriminated 
rfjsponding. In addition^ coercive proceJures may be employed in 
attempting to generate correct performance. Under toese conditions^ it 
Is likely that the instructional situation will acquire aversive 
properties and set the occasion fcr escape and avoidance responding, 
(cf. Skinner, 1953; Azrin and Hoiz, 

Instructional Technology 

Extensive research efforts have focused oh the development of an 
effective teaching technology. Within this body of research, 
fundamental discrimiretion learning has received considerable emphasis. 
Extending the "errorless learning" investigations of Terrace (1966) to 
retarded children^ Sidman and Stoddard (1966) trained a discrimination 
between a circle and a set of ellipses. In the early stages of stimulus 
presentation^ the ellipses were narrow and easily distinguished from the 
circle. As the training program proceeded, the graduated series of 
presented ellipses were closer approximations to the circle; Touchette 
(1968) also applied an errorless training format to simple visual 
discrimination problems with severely retarded adolescents, the 
combined results of these investigations demonstrated that gradual 
stimulus fading procedures could establish discriminated respbhdihg with 
minimal errors, and stimulus control could be shifted or reversed in a 
similar manner. Both Investigations provide some evidence in support of 
Terrace^s earlier bbservatibh that errors produce more errors. That is, 
uhrelhf breed responses tb S^ bfteh resulted in subsequent multiple 
incorrect resjpjpbhsesi often accompanied by extreme embtibhPl behavior. 
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However, the reports of collateral bfehavlor were isubjectlve observations 
(Sidman & Stoddard, 1966) ratfaer than systematically measured. 

Further support for the effectiveness of stimulus fading procedures 
has been provided by Koegel and Rincover (1976), Rincover (1978), and 
Schreibman (l975)i These investigations provide evidence IndicatinB that 
autistic children acquire visual discriminations more effectively with 
distinctive feature or within-stimuius prompting and fading rather than 
with extra- stimulus cue-fading procedures. This work was motivated by 
evidence suggesting that autistic children are particularly affected by 
the problem of stimulus overselectivity^ that is, responding to ah 
isolated hbh-relevaht element of a stimulus complex rather than other 
relevant stimulus cbmpdrjents (Lovaas, Kdegel, Schreibinan, and Rehm, 
1971; cf. Ldvaas, Kdisgel, arid Schrelbman, 1979). The data Indicate that 
within-stimuius and distinctive feature prompt-fading procedures provide 
an effective strategy to overcome stimulus overselectivlty in teaching 
certain types of discriminations. These procedures are highly 
consistent and similar to the errorless-learning stimulus fading 
procedures described by Sidman and Stoddard (1966), Terrace (1966), and 
Touchette (196 3). 



Automated Instruction 

Although personalized systems of ihstructibh and teaching machines 
had been popularized in the past two decades (Holland, 1960; Keller, 
1958; Skinner^ 1968)^ the utility of this technology has hot been 
successfully demonstrated with severely disturbed chjldren. In e 
cbmparlsoh between teacher delivered and automated instruction with 
autistic children on a cohditibhal discrimlEatidn task, Russo, Koegei, 
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and Lbvaas (1978) demonstrated better aoqulsltldn and performance with 
the teacher. However, a potentially significant procedural difference 
In the two cbhdltldhi:* existed In that training trials presented by the 
teacher were typically contingent on the subjects exhibiting attending 
b^avior. Similar response requirements and contingencies were not 
employed with the automated instruction for which trial presentations 
were paced. In the current study, this methbdolbgical problem was 
addressed by employing a standard tempbrSLl pacing bf trials In bbth 
conditions^ As previbusly noted, there Is sbme evidence tb suggest that 
paced instructions may be an effective teaching alternative with task 
avoidant children (Plummer et al.^ 1977)» 

In another recent Ihvestlgatlbh^ Richmond (in press) compared 
automated and huinari ihstructibh with develdpmentally retarded 
preschodlers dn a visual dlscrlmlnatidn task* This task employed an 
errorless learning format in which S- gradually increased in size until 
equivalent in size to S+j although different in formi Richmond reports 
an overall group difference in which human delivered insS'Uctibh was 
superior; Again, however^ the instructional interactions were quite 
different between conditions with the teacher employing verbal 
Instruction and physical prbmpts, Gohtrary to these previous findings^ 
Thbrklldseh (1981) provides a preliminary report oh comparlsbhs between 
automated and teacher Instruction with moderately and severely retarded 
children and severely retarded adults* The Ihstructlbhal tasks consist 
bf fuhctidnal dally living skillS| e*g., time- telling and idehtif icatibh 
of cdihs. The automated ihstrubtibh fbrmat emplbys a microcomputer 
operated videcRjlsc interface which utilizes complex audio-visual 
displays in the program sequences* Thbrklldseh reports that there were 
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no significant differences between the teacher delivered and computer 
operated methods. 

Purpose of Current Study 

The purpose of this investigation is to assess task performahoe and 
coiiaterai b^aviora exhibited by severely disturbed chiidren in two 
instructiorai cohditibns: teacher-delivered versus cbmputer-delivered 
Instructloh. In both cohditibns, the Instructional task was a basic 
dlscrl ml nation learning task that becomes progressively more dlfflcultf 
which is ahalagbus to educatibhal tasks in general. Although the 
traihihg stimuli, teaching procedures, and performance contingencies 
were highly similar there are inherent differences that form the basis 
of the comparisbn. The presence of a teacher is associated with the 
child's past experience with teachers and other adiats, and is likely to 
have differential discriminative properties for child behavior, in 
addition, the presence of a teacher provides a soxirce of attention that 
can function as a reinforcer for child b^avior; 

A significant component of this investigation is the assessment of 
compliance that wa? separately conducte'^ and analyzed in relation tb the 
behavior ana performance ineasures in the t\?6 conditions. By defihitibr\| 
adult-delivered instructions and demands have poor stimulus cbhtrbl over 
the requested b^avior of hbncbmpiiaht br bppbsltlbhal children. 
However^ it is not known whether the avoidance or escape from adult 
demands is a function of the adult or the demand. The between condition 
cbmparlsbh by pretest measures bf cbmpliahce will provide some 
correiatibnal Informatlbh cbhcerhihg these relationships* 

This Investlgatibh is also concerned with the role of diagnostic 



ciassifications and developmental measures in the prediction of 
performance and behavior in the two conditions^ Such relationships may 
assist in matching bhiidren to the appropriate ihstructibnal techhblb^ 
in the provision of educatiorei services* 



METHOD 

Subjects 

The subjects were 17 children, ages 4 years, 7 months to 14 years, 
6 months (mean age = 8 years* 2 months) who were enrolled at the 
Chiidreh*s 0hit for Treatment and Evaluation. Subsequent to human 
subjects review^ informed consent was obtained from the parents of all 
participating children. The generic descriptor of severely disturbed 
applies to these children In that they had exhausted the normal 
continuum of public education services as a function of the severity of 
their behavior and learning problems. As Is tyjplcally the case In 
special settings that serve this populatibn* these children represent a 
variety of diagnostic disorders and a range of functional levels. 

Four diagnostic categories are represented In this sample: 6 
children diagnosed as autistic, 5 as eihbtlonally disturbed, 4 as 
neurologi daily impaired with significant effldtiorial disturbance and 2 as 
psychotic. These, diagnoses were obtained from the children's files, and 
detierminatidn of diagnoses was mcide prior to their participation. 

In addition to chronological age, four other developmental measures 
are presented in order to not only provide further descriptive 
information oh these children, but to be used in the data analyses of 
this study. These measures were obtained from administrations of the 
Peabody Picture Vocabulary Test-Revised (Dunn and Dunn* 1981) and the 
Vihelahd Social Maturity Scale (Doll* 19555* Members of the Children's 
tJhit professional staff admihlstered these assessments as part of the 
periodic evaluation of the childreh. All testing took place within 
three months of the children's participatibh in this investlgatlbru 
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Three of the measures employed are the Ylneiand Social Quotient (VSQ), 
the Vlneland Age Equivalent (VAjg) and the PPVT-R Age Equivaienti The 
fourth measure was derived from the PPVT-R Standard Score Equivalents 
and is reported as subgroups of high (SSE > 76), medium (70 > SSE > 405 
and low (SSE < 40)i These subgroups were formed as a function of the 
limits of the standardization of the PPVT-R which subsequently prevents 
treating this measure as a cohtihubus variable. Table 1 presents these 
diagnostic classifications and developmental measures for all subjects. 

Settiing and Apparatus ~: ^ 

This ihvestlgaj;j^ji.,tw^ the Children's Unit for Treatment 

and Evaluation^ located in the Department of Psychblbgy at The State 
University of New York at Bihghamtba The Children's Diiit for Treatment 
and Evaluation is a private hoiiprbfit special edueatibn program approved 
by the New York State Special Education Department, 

In one condition, an Apple II microcomputer was used for stimulus 
generation and presentation, response recording and timing and data 
summarizationi The visual stimuli were presented to the subjects on a 
SiDNY Trinitron 12 inch color television set The television is enclosed 
in a plywood case and the screen is faced by a two key plexiglass 
resjpohse panel which divides the televlsibh screen down the vertical 
midlihei A Gerbrands M&M dispenser (Model (35226) directly adjoins the 
response apparatus and Is also adjoined by a speaker box operated by a 
Digi-Talker Micrbmbuth speech synthesizer interface. 

This response apparatus is located in a small (1,5 x 3 m«) sbuhd 
attenuated experimental rbbmy illuminated by twb flubresceht bulbs (15 
w.). This experimental room adjoins a obhtroi rbbm oontaining the 



ml crdcdmputer and vl do tape recording egulpinent. An I denti cal 
experimental room provided the location for the teacher delivered 
Instructional cbndltbri, Ths rbbm was equipped vtb a chUd^slzed desk 
with a portable lecturn securely fastened to the surface of the desk, 
the space between the desk top and slanted surface of the lecturn 
provided a location for stimulus materials and tangible relnforcers, 
while the topside of the lecturn^s slanted surface held the teachers 
datk_tj^ri_X<:^^ A plastic container attached 

to the side of the lecturn served as the receptacle for the delivery of 
the tangible relnforcers. The design of this structure allowed the 
teacher to have easy access to the Ihstructlbml materials while 
obstructing the child^s access. 

In both cbrxiltlbhs^ taller children sat in a chair of standard 
height without armrests while shorter children sat in an elevated chair 
with armrests. These different height chairs allowed for the 
presehtatibh bf the task at eye^level in reference to a normal sitting 
pbsitibn. Each child used the same chair in both oonditions. 

Pretest Compliance Observational Measures 

Within two weeks prior to each child*s particlistion in the 
experimental conditions, each child was observed for a minimum of three 
10-minute samples while engaged in their regularly scheduled 
instructional activities^ During these observations, ah Ihdepehdeht 
observer recorded compliance to task directibhs and cbmpliahce to 
behavior management dlrectibns according tb the follbwihg criteria: 

Cbmjpllahce to task directibhs - 



A task directibh cbhsists of ah ihstriictibnal statement to 
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perform a task response. £f the child initiates the task 
response within 3 seconds, cbmpiiance is scored regeLrdless of 
response acctaracyi if the child does hot initiate the task 
response within 3 seconds or engages in alternative behavior 
requiring physical or verbal redirectibh^ hbhcbinpliahce to 
task direction is scored* If the task direction is restated 
or a physical prompt is delivered prior to 3 seconds elapsing. 



the preceding task direction is cancelled, i.e., neither 
compliance nor noncompliance is scored for that direction. 
Compliance to behavior mamgement directions -* 

Behavior management directions consist of instructions to 
engage in motor b^avior, posturing and attending that are 
considered elements of the teaching situation^ but are not 
part of the actual task performance, e^gi, "Sit dbwh"^ "Look 
at me**, etc. The same criteria as described for cbinpliahce to 
task directions is empibyed with this class bf directibhs with 
the exception bf response accuracyt which is essentially 
syhbhymbus to cbmpiiance in reference to behavior mahgeinent 
directibhs. 

Additional samples were collected in order tb bbtalh a mihimuid of 10 
bccurrehces of each type directibru 

Reliability training was conducted over a six week period |with 
eight undergraduate research assistants who served as observer^ 
Rotating sissignments to observer pairs were employed to reduce problems 
with observer drift Reliability training occurred under identicai 
conditions to the collection of pretest data^ At the end of thps 
period, seven of the eight observers had reached a training criteria of 
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BD% across tbree samples calculated the fbllbwlng formula: 
reliability coefficient = (lower observed frequency/higher frequency? x 
100. These seven observers commenced collection of the pretest data 
with frequent reliability checks scheduled such that the data for each 
child had at least one reliability check, Assighmeht to pairs for 
reliability checks was rotated* The mean reliability on cbmpHance to 



task directions is B7% with a range of 0-100J. Removal of the low 
frequency sample with 0% agreement provides a range of 73% -/lOOj for 



the remaining subjects. The mean reliability on compliance to behavior 
directions is 85$ with a range of 0 - 100$. Again, the removal of the 
low frequency sample with 0% agreement provides a considerably improved 
range of 64 to 100$. Table 2 provides the obtained pretest compliance 
measures for each subject. Compliance to task directions has a mean of 
92$ with a range of 63 - 160$. Compilahce to behavior maragement 
directions has a mean of 73$ with a range of 40 - 100$. 

Teacher Ratings oh Noncompliance 

Teacher ratings on nbhcbmpliahce tb task directibhs and 
hbhcbmpliahce tb behavibr management directibhs were collected to serve 
as ah additibral measure to analyze with the results of the experimental 
mahipulatibhs and to cbiiii^are with the bbservatibnal compliance measures^ 
The prbfessidnal staff of the Children's Unit served as raters. The 
classroom teachers responsible for supervising the educational program 
for each child served as the primary raters for the childreifc Assistant 
teachers who also had considerable direct contact with the children 
served as reliability raters. The participation of these raters was 
voluntary. Instructions in completing the rating scales were eiplicit 
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In requesting Independence of Ratings. ( See Appendix for a copy of the 
rating form used.) For each of the two types of noncompliance, the 
rating forms employed a scale of 1 (almost never) to 7 (almost always); 
A correlation matrix of the ratings of the two types of noncomplliance by 
the two sets of raters Is presented In fable 3» The correlation 
coefficients on each type of noncompliance by set of raters provide 
measures of reiiabilityi For noncompliance to task directions, r=i78 
(p<ib1)i For honcbmpiiance to behavior directions, r=«58 (p<.0 1). 

0 

These reliability estimates reflect a moderate level of concordance 
between raters* Correlations within raters and between hbhcbmpllance 
categories are .^O for primary raters and ,84 for reliability raters. 
This high correlation between hbhcbmpllahce categories will be addressed 
in the dlscusslbn sectibh. The ratings by primary observers for each 
subject are presented in Table 2 along with the obser^atibhal compliance 
measures. 

Experimental Design 

All subjects participated in both experimental condtions: 

Condition A - Teacher Delivered Instruction 

Condition B - Computer Delivered Instruction 
Subjects were given the same task in bo^ conditions^ ^e computer was 
programmed to present visual and auditory stimuli in a manner similar tb 
the teacher. Sequential sesslbhs alternated between the twb bbndltbhs. 
Subjects were hoh systematically assigned sequential numbers determihlhg 
their order of participatibh. Odd number subjects had odd number 
sessions in Condition A, and even numbered subjects had even numbered 
sessions in Condition A. Subjects participated in 2 to 6 sessions per 



dayi wth a mlhlmum Interval of 15 minutes between sessions. Criteria 
for advancement through the Ihstructlbhal task were Independent between 
Cvondltlbhs* 

Instructional Task 

The two Instructloreii conditions empioyed the identical visual 
discrimination task In which S+ Is a 6 sq, cm. figure and S- progressed 
through 8 stages of closer approximations to S+, An errorless learning 
format (Terrace, 1966; Sldman and Stoddard, 1966) was employed with 
Intrastlmulus fading procedures (Koegel and Rlncover, 1976; Rlncbver, 
1978; Schreibman, 1975)* Four different randomized sequences for the 
left or right position presentation of were predetermii»d and 
subjects were rotated through these sequences according to the following 
criteria: no two consecutive sfjsslbhs within or between cbhdltlons 
empibyed the same randbmizatlbh Sequence. The exception to these 
left/right sequences was a pbsltlbh preference algorithm: if the child 
made seven cbhsecutlve responses to one position, was presented in 
the bther pbsltlbh until a correct response was made. For Stage 1 
presehtatibns^ S+ albhe was presented. At Stage 2, S- was a 6 cm. 
vertical line. At Stage 3t ^ was a 6 em. vertical bar. For Stages 4 
through 7i S^ was a progressively wider rectangular ^ape. At Stage 8 ^ 
the hbrizbhtal dlmehsidn of S^ was 4 mm. less than S+. (See Appendix 
for reprbductidns Of the stimuli presented.) in the teacher <x)hdltlbn, 
stimuli were presented on cards the size of the response ksys in the 
computer condition. During stimulus presentatibhi the teachers 
positioned and held the cards against a plexiglass shield (23 x 30 cm.) 
to both protect the cards and tb more clbsely replicate the tactile 




contact of a response In the computer cdndltldti; 

During a sesslohi 10 consecutive correct responses on the current 
stage was the criterion for advancing to the next stage. Three 
consecutive errors In a session was the criterion for moving back to the 
previous stage. Failure to respond trials were not equivalent to 
incorrect response trials and were not evaluated as part of a 
consecutive response sequence; Therefore^ failure to respond trials 
were not included in the criteria for changes in stage or r el hf or cement 
schedulei There were 40 trials per sessibnu Each trial lasted 20 sec. 
and had three component parts. A 5 sec. warning interval was initiated 
by the statement "Ready**. At the end of this interval^ the verbal 
directibh "Please pbiht" was delivered simultaneous to the onset of the 
task stimulus presentationu Offset of stimulus presehtatibh occurred 
after a task response or a maximum of 5 sec. Ah intertrial Interval of 
10 sec. followed the 5 sec. maximum stimulus presentation Intervaii 

A praise statement was delivered contingent upon each correct 
response. (The computer was programmed to variably select one of six 
praise statements, e.g;, "That is right"). No programmed events occurred 
following failure to respond trials. Each incorrect task response was 
followed by a negative feedback statement, *^o, try again"i A small 
food reward was dispensed for correct responses according to the 
schedule of correct respbhdhg and stage of stimulus presehtatibh 
depicted in Table 4. All but twb subjects received H5M*s as the food 
reward. Carbb chips were used for two subjects with dietary 
restrictions. Criteria for termihation of sessions were 1C consecutive 
correct responses at Stage 8 in both cohditibhs or the completidn of 10 
sessions in each cbhditidn. 
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Procedural Cbhsistehcy Between Gbhditiohs 

In the computer cohditlohi the procedural algorithms and 
cohtlhgehcles were simply a matter of programmihg. In the teacher 
cbhditibny procedural accuracy was a more salient cbncertu Eight 
advanced undergraduate research assistants seized as teachers in the 
teacher cbhditibru All had been previously ehrblled iii aii undergraduate 
psychdldgy practicum course which included the implementation of 
systematic terchirig programs with severely disturbed children. In order 
to minimize the potential effects of individual differences in the 
teachers, the following two strategies were employed: 1) teacher 
assignments in the teacher condition were rotated such that children 
were not assiigned to the same teacher for two consecutive sessions and 
maximum variabilty in teacher assignments was attempted within the 
cohstraihts of the availability of the teachers; and 2) in addition to 
a four week period of intensive training in the implemehtatibxi of the 
instructional procedures^ several audlo-vlsual aides were provided to 
facilitate accurate and consistent implementatibh. Four sets of 
perf or malice recbrd sheets which cbrrespbrided to the four set is of 
predetermined left/right position sequences were produced. In addition 
to these visual cues for the position in which was to be presented, 
these performance record forms provided matrices for tracking 
consecutive sequences of correct and incorrect responses, consecutive 
sequenceis of responses to the right or left position and scheduled 
delivery of reinforcement. (See Appendix for example of performahbe 
record form.) The teachers also wore a miniature ear phone cbhhected tb 
an audio cassette tape player which provided prbmpts for the position of 
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Si. presentation and for the paclrig of the trials; 

After the completion of the study, several measures were wllected 
to assess the accuracy of the im Cementation of the instructloml 
procedures in the teacher condition, iie^, procedural reliability 
{Peterson, Homers and Wohderlich, ^g82h First, an independent observer 
viewed videotapes of a random selection of one sesson conducted by each 
of the eight teachers. This observer scored the accuracy of the 
children's responses in these sessions^ Out of 3BQ total trials^ one 
disagreement was recorded prbvldlhg a reliability measure of 99»7%* 
Another independent observer reviewed the performance record forms for 
all 119 sessions conducted in the teacher cohditioru This review was 
conducted to assess the accuracy of the implemehtatibh of the stage 
change criteria. Errors were associated with 7 but of 13^ total stage 
changes^ or a reliability estimate of 9^1.8$. See Table 5 for a detailed 
jpresehtatl bh bf these errbrs. 

Prior to ruhhihg subjects in the computer condition, multiple 
testing sessions were conducted to calibrate the timing of the component 
intervals of trial presentation and to validate the accurate 
implementation of the designated algorithms and contingencies. 

Procedural Adaptation Training 

in order to establish the component skills that are prerequisite to 
the implementation of the instructional task, all subjects received 
procedural adaptation tralnihg in both conditions. This cbhsisted bf 
presentations bf S+ as a white surface area defined in size by the 
dimehsibhs bf S+ (6 cm. sq.) and S- as a charcoal gray surface defined 
in size by the dimension of a response panel key. Trials adhered to the 
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same procedural specifications as the InstructloxEil task, witb one 
exception. Ihis procedural difference was the use of faded manual 
guidance to train the pointing response if the child was not exhibiting 
this b^aviori A continuous schedtile for the delivery of an edible 
treat contingent on correct responses was employed during this 
procedural adaptation traihlhgi The completion criteria for this pre- 
sxperimental phase was 10 cbhsecutive independent correct responses^ 
Two children did not reach this criterion level within 5 sessions in 
this phaso and were not included in the study^ The seventeen chiidren 
for whom data is reported did meet this criteriau 

Measures From Experimental Cbhdltlohs 
Perf orniance 

The following measures of task performance were collected; percent 
correct, attempts correct, difficulty level, percent incorrect and no 
response (see Table 6 for descriptions of these measures). Since the 
criteria for advancement throu^ the stages of the task were independent 
between conditions, it was necessary to develop a measure that accounted 
for accuracy of performance and stage of diffictiity while reflecting the 
rate of progress through the task sequence; The General Performance 
index (GPi) serves these purposes and allows for cbmpso'isohs across 
children and between conditions. See Figure 1 for the formula for the 
calculation of the GPL This formula takes into account the number of 
trials and percent correct at each stage of the task while weighting \ 
these cbmpohehts by the stage number, i.e., the level of difficulty. 
The subsequent values for each stage are summed and then divided by the 
total number of sessions, since this could vary from 3 to 10 sessions^ 



Collateral Behavior 

All experimental sessions were videotaped^ in the teacher 
condition, the audiotapes used to ^ce the presentation of the task were 
dubbed on to the videotape recording of the sessions. The overlay of 
these audiotapes provided signals for each of the four 5 sec. components 
of a trial which were then used for continuous 5 sec. interval 
observational data cbllectioni In the computer obhditioni the 
prb^ammed "Ready" and "Please point*' statements signalled the beginning 
of the first two 5 seci intervals of a trial and the computer also 
generated two brief beeping tone sequences to signal the beginning of 
the third and fourth intervals of a trial. These beeping tones were 
dubbed on to the videotape recordings of the sessions. In this manner, 
the videotapes of the computer conditidn sessions were similarly 
designed for cbhtinudus 5 sec. interval observational data collecton 
(Gelfahd and Hartinann, 1975). 

The following categories of child collateral behavior were scored; 
disruptive beisavlor, out of seat and self-stiiuiatibn (see Table 7 for 
operational definitions), in addition to these child behaviors^ 
observational data were also collected on the occurrence of redirective 
behavior on the part of the teacher or mbhltbring adult. In both 
experimental cbnditibhs, the children were given considerable freedom to 
do as th^ pleased without adult intervention or redirectiorL However, 
two major factors provided the criteria for the necessity to redirect a 
child's behavior: 1) the safety of the child arid 2) interference with 
the presentation of the instructional task. Redirection consisted of 
verbal ihstructibn and, if necessary i physically guiding the child to 



sit down In the designated chair* Examples of behavior requiring 
redirection due tc safety included leaving the rbom^ pulling oh heavy 
fixtures and climbing precariously bh furhltlre or fixtures. Examples 
of behavior requiring redirection as a fuhctoh of Interfering with task 
presentation Included attempts to manipulate the task stimulus materials 
and the analog In the computer obhdltloh of attempting to manipulate 
the wiring In the rear of the plywood case (which also overlapped with 
safety concerns). In the teacher cbhdltibh, the primary agent of 
redirection was the teacher. Althbugh ah adult was hbt present In the 
room with the child In the computer condition, the children were 
continuously monitored via closed circuit television and a one-way 
window. A session supervisor would enter the experimental room to 
redirect the child according to the above criteria. 

Observational data were collected oh a keypad interfaced with an 
IMSAl 8680 micrbcbmputer, with data stored on minidisks ujpbh cbmpletlon 
of scoring each session^ The keypad was set up such that four keys bh 
the iefthand panel coded type of interval and four keys bh the rlghthand 
panel coded the bceurrence of specific target baavlors. Therefore, 
observers would enter type of interval as each hew interval was 
signalled on the videbtape and a subsequent entry of the occurrence of a 
target behavlbr would be scored in that Interval. Two complete scorings 
bf the tapes tbbk place. Oh the first round of scoring, three observers 
scbred out of seat, disruptive behavior and redirection. On the second 
round bf scoring, five observers participated in the scoring of self- 
stimulation and the rescorlng of disruptive behavibri Disruptive 
behavior was rescored as a function of the proteematlc level bf 
r<P5llablllty obtal^d on several children bh the first round of scoring. 
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Modifications in the bperatibrai def initioh for disruptive behavior and 
a lengthier training period preceded the second round of scoring. All 
reported measures of disruptive behavior are from this second round of 
scoring. 

Assessment of Reliability 

Thr ee methods W ere use d to evaluate the reliabil i ty of th e 
observational data. The first method will be referred to as direct 
interval reliability, in which agreements and disagreements are based on 
comparisons between the directly corresponding intervals from two 
independent observations of the same session. The calculatioial formula 
for direct interval reliability is the number of agreements of . 
occurrence divided by the sum of the agreements plus disagreements^ 
This measure provides a conservative estimate of reliability for low to 
moderate frequency datai 

The second method for assessing reliabiiity will be referred to as 
adjacent interval reliabiiity. This method is a variation bh direct 
interval reliability in that each interval of recorded bccurrehces of 
the primary observer is compared with the directly cbrrespbhdihg 
interval of the reliability observer. In additlbhf the intervals in the 
primary record are also compared with the intervals that immediately 
precede and immediately follow the directly corresponding interval in 
the reliability reccs?d. The presence of a scored occurrence in any of 
these three Intervals constitutes an agreement and the absence 
constitutes a disagreement. In addition^ the reliability record is 
further reviewed for any additional scored occurrences that had not yet 
been accounted for in the previbtas step. These bbburrences cbnstitute 
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additional disagreementa. The same calcalatloml formtda as used with 
the direct Interval reliability is then applied to this determimtibh of 
agreements and disagreementsi Iftis more liberal reiiabiiity estimate 
was designed to assess the extent of disagreement on the direct interval 
reliability that could be accounted for by reaction time differences in 
the entry of interval change-overs and target behaviors oh the keypad 
system, as well as differential discriminations of response carr^-over 
between two intervals. How every when this fbrm^ of reliability is viewed 
alone, it has the potential for cbhsiderabe distortions leading to 
inf3:ated estimates of the level of agreement. Ah example of the extreme 
case would entail a primary record in which ah occurrence is scored in 
every alternate interval and a rellabilty record in which an occurrence 
is scored in every interval. This will produce an adjacent Interval 
reliability estimate of 100$ which extremely misrepresents the 
prdpdrtion of intervals scored in the two records, 50 and 100? 
respectively. Therefore, a third method of reliability assessment was 
employed to provide further information on the ihterpretatibh of the 
adjacent interval reliability^ Tbia method is called session totals and 
simply consists of dividing the number of scored bocurrehce intervals in 
the lower frequency sample by the number bf bccun-ehces scored in the 
higher frequency sample^ High levels bf agreement bh this form bf 
reliablity reduce the prbbabllity of artifactual ihflatibh bf high 
levels bf agreement bh the adjacent interval reliability measure. 

In the first round bf data collectibn, the observers were two 
graduate students (including the project supervisor) and a paid 
techniciah. After reaching a training criteria at the 66% level on 
direct reliability for a subset bf training tapes, the three observers 



were assigned to two pairs: A *f B and i 4* C; Two graduate students who 
were hot associated with this stu^ made random assignments of sessions 
for these observer pairs with a scheduled overlap of 33% of the total 
sessions. All observers were assigned sessions in both conditions and 
were blind as to which assigned sessions constituted reiiabiiity 
comparisons^ For each of three forms of reliability assessmehti Table 8 
presents the overall total reliability measures for out of seat and 
redirection by cbhdltioru The total number of sessions and intervals 
observed in each cohdltlbh are also presented* For the direct interval 
and adjacent interval reliability calculatlohsi Table 8 iilso presents 
the sum total of agreements plus disagreements of odcurrehce. For the 
calcuiatioh of the overall reliability oh the sessions totals measure, 
the sum of the individual session tot&ls for observer A constitutes one 
term ih the fraction while the pooled individual session total of 
observers B and C constitute the otter term* Ail measures of direct 
reliability are within an acceptable range with respect to the relative 
frequency of occurrence, A comparison of the three forms of reliability 
suggests that a notable proportion of the disagreements reflected in the 
direct reliability measures are accounted for by issues pertaining to 
immediate interval of occurrence. This is particuiariy striking oh the 
measures for redirection. With an bveraii proportion of less thah 3% 
occurrence in the teacher condition^ the reiiability estimate increases 
from 76% direct reliability to 8?? adjacent interval^ with sessldh 
totals reliability of 91J[* With ah overall proportibn of less than ^% 
occurrence ih the computer cohdltlbh, the reliability estimate for 
redirection Ihcreases from 77$ direct reliability to 95% adjacent 
interval with a sesslbh tbtals reliability of 90%. See Tables A, C and 



D In the Appendix for reliability measures by subject and by observer 
pairi 

The five observers on the second round of scoring were 
undergraduate research assistants^ Reliability trsdning continued over 
a period of seven weeks with a criteria of 70% on direct interval 
reliability and 80% on adjacent interval reiisbiiity for a subset of 
training tapesi Ail observers were assigned to score sessions from both 
conditions and pairings for reliability bbservatlohs were rotated. A 
A0% overlap for reliability bbservatlohs was assigned with the observers 
remalrdhg blind as to which assigned sessions constituted reliability 
samples* For each of the three forms of reliability assessment, Table 9 
presents the overall total reliability measures by cdnditidG for 
disruptive behavior and self^stimulatibh. This data is presented in the 
same format as used in Table 8. The total number of sessions for one 
behavior in a condition varies slightly from the number of sessions on 
the other behavior. This is a function of rescoring ail sessions for 
some children for a single behavior when the reliability levels were 
uracceptable. These rescorings were preceded by brief periods of 
retraining. 

Comparisons of the different forms of reliability produce trends 
that are similar to those discussed for Table 8i This is particularly 
important in viewing the reliability estimates for self-stimulatlbh in 
the computer condition. With less than 13? of the intervals in these 
samples having bccurrehces bf self^stimulatlbh scored, the reliability 
estimate increases from 66? for direct interval to 85? for adjacent 
interval with 8^4? agreement bh sessibh totals. Biised bh the previous 
discussibh of these cbmparisbhsi it Is argued that this data on self- 

>■ 28 

z, ^ 



stimulation ifl acceptably reliable at a level toat is comparable to the 
other behaviors and conditions. For a molecular presentation of 
reliabilities by observer and by subject^ refer to Tables B, E and F 
respectively^ in the Appendix. From each pair of reliability 
bbservatlohst one observation was randomly selected for summation and 
analyses of data. 



Analysis by Ccuhterbaiance Seqtience 

Although the sequence of eacperimentai sessions for each subject 
alternated between the computer and teacher conditions, each subject 
participated in one of two sequences of parti cipatibh^ l^e., first 
experimental session with the computer or with the teacher. Subjects 
were nonsystematlcally assigned to one of the two sequences with 9 
subjects receiving their first session with the teacher (Sequence 1) and 
8 subjects receiving their first session with the computer (Sequence 2). 
In order to assess for possible effects on perfbrmahce by sequence, an 
analysis of variance of the General Performance Index (GPI) difference 
scores by sequence was conducted. The results of this analysis (see 
Table 10) indicate that although the mean 6PI difference scores are 11.6 
for Sequence 1 and -6.0 for Sequence 2, this difference was not 
significant, F(1,15) = 2.57 » P - .13. The preceding counterbalance 
sequence analysis was conducted to assess for a possible directional 
geheraiizatioh effect on performance between conditions^ A similar 
analysis oh collateral behavior by sequence was hot conducted since no 
ahalagbus conceptual basis exists for this type of effect oh deviant 
behavior. 

Differences Between Condi tibhs oh Within Subject Dependent Measures 

In order to assess differences between conditions on the within 
subject dependent measures, t^tests on the difference scores from paired 
observations were conducted (see Table 10). The difference scores for 
each subject were calculated by subtracting the overall obtained value 



in the computer condition from the overall obtained value in the teacher 
condition^ No significant differences between the teacher and ccxaputer 
cbhditibn were found bh five bf the six performance measUrest including 
the General Perfbrmahce Index (GPl5f which takes into account the number 
of trials and percent correct at each stage addressed. A marginal 
difference bh the difficulty level was detected with a mean of 5*13 in 
the teacher cbhditibn and in the computer cdisiition, t(16) = 1.^0, 

p<.10. However, a comparison of this result with the nonsignificant 
difference on the GPI would suggest that subjects may have had a 
tendency to advance through the earlier stages of the instructional 
program more rapidly with the teacher than with the cbmputert but that 
the performance difference across subjects dropped but at the higher 
stages which are more heavily weighted in the caiculatibh bf the GPL 
Therefore, the overall restalts of these analyses bh the perfbrmahce 
measures demonstrate that the subjects as a grbup performed equivalent ly 
on the instructional task, whether delivered by the teacher br by the 
computer • 

The analyses bh the measures of cbllateral behavior reveal that the 
teacher cbhditibh prbduced significantly higher Total Deviance Scores 
than the computer cbhditibn, t(l6)=1.80, p<.05. Comparisons on the 
measures bf the cbmpbheht behavibrs of the Total Deviance Scores (WS) 
indicate a marginally significant difference in the same direction on 
disruptive behavior, t(16) = 1*il1, p<.10, and no significant differences 
on out of seat and self- stimulatory behavior. However^ the difference 
scores on out of seat and seif-stimuiatbry bSavior were aisb in the 
direction of greater proportions of occurrence in the teacher bbhditibh. 
^e measures on redirection, which are not included in the balculatibh 



28 




of the T^Sf show a large contrast with a mean of 2.55 in the teacher 
condition and a mean of 0.44 in the computer condition^ t(l6)=3*. 
p<,605* These measures indicate that about five times as many 
interventions in the form of verbal and/or physical redirection occurred 
In the teacher condition in comparison to the computer condition. 

Assessment of Effects by Teacher 

In order to assess whether any systematic relationships developed 

between subject performance and assignment to teachersi a cbrrelatibhal 
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analysis was conducted oh teacher assignment by subject^ percent correct 
and difficulty level for all 119 sessions in the teacher cbhd'ition (see 
Table 11). The results of this analysis suggest that there were no 
significant relationships between teacher assignment and subject 
performance. Percent correct and difficulty level are positively 
correlated (r=.26| p<.b5)i but these measures are unrelated to teacher 
assignment. 

Ihterreiationships Between Dependent Measures 

Table 12 presents correlation matrices on the dependent measures 
for the teacher and computer conditions respectively^ With the exception 
of 6PI and Ti>Sf the measures used in the calculation of these 
correlations are based oh cumulative total prbpbrtiohs across sessions 
for each subject. These matrices portray relationships between the 
dependent variables within each condition as well as providing the 
opportunity to inspect possible differences in these relationships 
between dbhditiohs. 

Correlations between the GPI and the unidimensioral performance 



measures are substantial and significant on all measures in both 
conditions with tbe exception of difficulty ievei in the teacher 
condition* This exception may be indicative of a possible trend of more 
rapid advancement through the early stages in the teacher condition, 
which would be less heavily weighted than performance at the higher 
stages in calculating the GP£ Overall, the magnitude of these 
correlations provides further validity for the 6PI as a mui tidimensibnel - 
measure of pertTormahce on this task. The correlations between the TDS 
and the component behaviors show strong and similar relationships with 
both out of seat and disruptive bSavibr in both conditions^ However, 
the measures of self^stimulatbry behavior do not correlate with the TDS 
. in either cohditibru This does hot negate the importance of self- 
stimulatibh as a cbmpbheht of TDS In that this lack of cbrrelatibh is 
probably a fuhctibh of the extremely Ibw rates bf self^stimulatibn for 
many bf the subjects, regardless of their rates of but bf seat or 
disruptive bi^avior. The measures on redirection were significantly 
correlated (r=.56, p<.05) with TDS in the teacher condition, but more 
modestly correlated with n)S in the computer condition (r=i36, h^s.h 
However, redirection is significantly correlated with disruptive 
bSavior (rs:.63f P<i6l) in the computer cbhditibrt 

in cbmparing the reiatibnshlp between performance and collateral 
behavibr meastires^ TDS exhibits a substantial inverse relatlbhship with 
6Pi in the teacher cbndition (r=-i58, p<ib5) and a more modest inverse 
relatibnship in the cOTputer cbnditibh (r^#4D^ rus.J. The prbpbrtibh 
of no response trials is positively correlated with TDS in the teacher 
(r=.68, p<.D1) and the cbmputer conditions (r=.43> P<.10). The overall 
trend in the results bf the cbrrelatibhs between TDS and the 
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unldlmenslonal performance measures does suggest that the TDS Is 
measuring behavior that is counterproductive to good performancei 
However, this inverse relationship is more cieariy evident in the 
teacher conditioni but only suggestive in the computer condition^ 

in reviewing the correlations between the component measures of 'it)S 
and the performance measures, disruptive behavior demonstrates a 
relatively consistent moderate inverse relationship with GPI and percent 
correct in both conditions (.42 < r < .51}« However^ disruptive 
behavior does hot appear to be related to accuracy of respbhdihg in the 
teacher condition as measured by attempts correct (r»-.025 and percent 
incorrect (r=-.07)>but is moderately correlated to response accuracy in 
. the computer condition with rz^.U2 (P<.l6) on attempts correct -^nd r=.38 
(n^s.) on the proportion of percent iacorrect trials. Measures of 
disruptive behavior also demonstrate a strong relationship with the 
proportion of no response trials in the teacher condition (r=i88, 
p<.boi), while only exhibiting a moderate correlation with no response 
trials in the computer condition (r=i57> P<i10)i The cbrrelatlbhs with 
disruptive b^avior indicate a similar inverse relationship with overell 
performance in both conditions as measured by GPi and percent correct. 
However, the comparison of the patterns of correlations suggest that 
different aspects of performance are contributing to this inverse 
relationshipi in the computer cbnd±tibn# disruptive behavior seems to 
be more strbhgly related tb response accuracy, while in the teacher 
cbhditibh, the detrimental relationship between disruptive behavior and 
overall performance is more strbhgly related to no response trials. 

The cbrrelatibhs with the performance riieasures and out of seat are 
highly similar in both conditions. The strongest apperent relationship 




is between out of seat and the proportion of rib refipinse trials with 
r=.44 (p<*10) in the teacher cbhditlbn arid rs.43 (P<.10) in the ccanputer 
condition. The out of seat measures are riot related to the response 
accuracy measures of attempts correct arid percerit incorrect in either 
condition (-.U < r <.12)^ twt the correlations with GPI and percent 
correct suggest a weak Iriverse relationship (-^37 < r < -i29f n^siji 
Agalri^ the relatlbriship betweeri rid response trials and out of seat may 
accourit for this possible detrimental relationship with overall 
performance. In examining the correlations between self'^stimulation and 
perfbrmarice^ a strikirig contrast is present between conditions. The 
respbrise accuracy measures of percent incorrect and attempts correct are 
substaritially related to the amount of self-stimulatibri observed iri the 
teacher condition with r=.68 and -.66 (p<ie1) respectively. Overall 
percent correct trials are also significantly inversely related to self^ 
stiiflulation in the teacher condition Cr=-.48^ p<*05). This negative 
relationship between performance arid self^stimulation is not 
signif icaritiy evidenced by the cbrrelatibris bn these three measures in 
the computer condition with r ranging frbm -.20 to .17. In addition, 
the teacher condition cbritains a strbrig iriverse relatldnship between 
self-stimulatiori arid overall difficulty level (ra^iTIf P<•0^). Sis 
result suggests that the children who exhibited the higher levels of 
self-stimulatibri moved mbre slowly thrduj^ the stages of the task in the 
teacher cdndition. This relationship is not clearly demonstrated iri the 
computer cdnditidn with ra-.SI, n.s. in both conditions, the 
cdrrelations between the no response trials arid self-stimulation are 
near zero. Despite this evidence that the rate of self-stimulatibri has 
a demonstrable negative relationship with response accuracy iri the 
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teacher condition^ but hot In the coinputer boxxlltlbhi the relatibhshlp 
between self^stlxbulatloh and GPI exhibits a modest hbhslgzilflcant 
reiatlbnshp with r=-.32} with the teacher and r=^^8 with the computer^ 
However, this does not negate the significant relationships with 
response accuracy In the teacher condition. Given the relatively low 
rates of self-stimulation for many of the subjects, several of the 
children who performed poorly, e.g,, low GPI, may not have exhibited a 
substantial amount of self->stimulation, but may have exhibited higher 
levels of disruptive behaviors 

Despite the relatively low proportion of intervals in which 
redirection occurred (particularly in the computer condition)^ this 
measure demonstrated substantial relatiohshlps with the performance 
measures in both cbhditionsi The amount of redlrectlbh in the teacher 
cohditibn Is Inversely related tb GPI^ percent cbrrectf attempts cbrrect 
and mean difficulty level with r ranging from -#45 {p<*10) tb -<.68 
{p<*D13* Redirection is alsb positively correlated with the prbportibn 
bf incorrect responses and hb response trials in the teacher condition 
(r=*51 and respectively, p<.05). Redirection in the computer 
cbhdltlbh also shbws substantial iitverse relationships with GPI, percent 
correct, attempts correct and difficulty level with r ranging froin -.BS 
to -.72 (p<.01). Positive correlations of i^.65 (p<.Oi) with percent 
incorrect and a more modest r=.39 (n.s.) with percent of no response 
trials also exist in the computer condition^ Overall, these results 
suggest that children who engaged in hi^er rates of the criterion 
behaviors for being redirected performed poorly In both cbndltlohsi 
despite the fact that five times as much redirection bccurred in the 
teacher condition. 
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Regression Aralyses on General Performance Index and Total Deviance Scores 

The previously presented results Indicate that there Is no 
significant difference between conditions bh perf ormfihce for these 
subjects. However, Table 10 and Figure 2 demonstrate that there Is 
considerable variability across subjects on their performance both 
Trithin and between conditions. Therefore, an important part of this 
Investigatibh is an attempt to identify those subject characteristics 
which correlate wltii performance within each condition as well as to 
discriminate between those subjects who perform better in one conditibn 
than the bther, in the area of maladaptive b^avior^ a significant 
difference between conditions was found with the teacher condition 
producing higher. TDS than the computer condition^ Again, however^ 
cbhslderable variability eaclsts acrbss subjects (see Table 10 and Figure 
3). Therefore^ the same questibh applies tb the subject characteristics 
that correlate with the ambuht of deviant behavior within condition and 
the differences between cbnditibns. 

The dependent variables chosen fbr these regressibh analyses were: 
1) the GPI in each conditibn and the GPI difference scbres and 2) the 
TDS in each condition and the TDS difference scores. The previbusly 
presented correlational analyses prbvide data to support GPI as an 
overall measure of performance. Similarly, the GPI difference scores 
should reflect relative differences in performance between conditions 
for each subject. Although identification of the child characteristics 
that correlate with the specific categorical components of the TOS would 
be of interest, the WS alone was selected with the following 
considerations in mind: 1) conceptually^ the component behaviors of the 
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IDS are considered as maladaptive^ 2) the previously presented 
correlational analyses provide some empirical support for the 
ihterrelatlonship between the two more prevalently observed categories 
of deviant beSiavlor^ out of seat and disruptive b^avior, 3) the 
previous analyses also provide some support for the counterproductive 
relationship with performance although this relationship is complex and 
varies between conditions, aiid it) given the restricted size of this 
sample, the TDS may provide the opportunity to Identify a more 
generalized model for the prediction of deviant behavior under these 
cbndi tions« 

The predictor variables employed in these regressioh analyses fall into 
three major subgroups: 1) diagnostic classiflcationi 2) developmental 
measures, and 3) compliance measures. These measures were previously discussed 
in the Method section^ To assist In the Interpretation of the regression 
analyses. Table 13 provides a correlation matrix of the predictor variables 
and dependent variables employed In the regression analyses. 

The following regressioh analyses were conducted using the maximum 
R-squared imprbvemeht technique, a variation on stepwise multiple 
regression (SAS Institute Inc., 1979)« These analyses were conducted in 
an attempt to identify the critical variables fcr the prediction of 
effects. However, an attempt is also made to present models that have 
conceptual Integrity, therefore, not reporting some models with ^ 
significant high R-squared values defined by complex interactions with 
many variables. Such models lose their predictive validity by increased 
potential for sptarious results or bverestlmatibh of the derived R- 
sqtaered values (Tatsuoka^ 1959). 

Table 14 presents the results of the mtaltiple regressioh ahaiyses 




bh the GPI In both cbhdltibhs and the GPI difference scbres. The best 
one variable mbdel In the teacher cbhdltlbh cbhtalhs the Vlnelahd Age 
Equivalent (VAE) scores and accounts for ^5% bf the variance In GPI (p < 
cbhdltlbh Is alsb VAE with ivsquared = .42 (p<.005). The best four 
variable model In the teacher bbxKlltlbn again cbhtalhs a positive 
weighting on VAE along with negative weightings on the diagnostic 
categories of neurological ly Impaired and psychotic and on another 
categorical variable of medium range on the PPVT^R SSE. Therefore, 
although there is a moderate positive correlation with VAE and GPI, 
membersshlp In the categories of psychotic, neurological ly impaired, br 
medium range of PPVT-R standard scores predicts pobrei^ performance in 
the teacher condition; This model accounts for 63$ of the variance In 
GPi (p<.G25). The best four variable model in the computer condition 
contains positive weightings for VAE and the dlaghbstlc category of 
emqtibnally disturbed. This model alsb cbhtalhs negative weightings for 
the diagnostic categbry bf heurologically Impaired and for the Vlneland 
Social Qubtleht (VSQ). Therefore^ in addltlbh tb the moderate 
correlation with VAE^ membership in the dlaghbstlc category of 
embtlbnally disturbed predicts better task perfbrinahce with the computer 
as measured by GPI. Having a diagnosis of neurologicaily impaired 
predicts poorer performance. In addition, the negative wei^ting on the 
VSQ suggests a moderation of the relationship between GPI and VA& This 
model accounts for 67JC of the variance in GPI in the computer cbhditibn 
(p<.01). 

The GPI difference scores were calculated by subtractlhg the 
computer GPI from the teacher GPI for each subject (i.e.| Teacher GPI ^ 
Computer GPI = GPI difference score). Therefore, the valence of the 
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weightings on the predictor variables in toe regression models for the 
difference scores Indicate in which condition the variables predict 
better relative performances In other words, a negative welghtlhg on a 
predictor suggests better relative performance with the computer while a 
positive weighting suggests better relative perfdrmance with the 
teachers The best one variable model bh the GPI difference scores 
cohtaihs a positive weighting on the observatlorBl pretest measure of 
compliance to task directlbhs (CT) with r^squared = ^2 (p< •06). 
Although this relationship accbuhts fbr a modest prbpbrtlbh of total 
variance, It suggests that children who have low CT scores perform 
relatively better with the computer and children who have high CT scores 
perform relatively better with the teacher. The best four variable 
model fbr GPI difference scores contains rsegatlve weightings for the 
categorical variables of emotionally disturbed and medium range PFVT-R 
standardized scores* It also contains a negative weighting on teacher 
ratings of noncompliance to task directions. The fourth variable in 
this model is teacher rating on noncompliance to behavior directions 
and has a positive weighting. This mod^ suggests that children 
diagnosed as emotiomlly disturbed, children scoring in the medium range 
of standardized scores on the PPVT-H^ and children who are rated as high 
oh hohcompliahce to teacher delivered task directions are all likely tb 
perform relatively better with the computer. Hbwever^ children who are 
rated high bh hbhcbmpllahce tb behavlbr directlbhs are likely tb perform 
relatively better with the teacher. The Interpretatibh of this 
Ihteractlbh will be addressed in the fbrthbomihg Discussibh Section. 

Table 15 displays the results of the regression analyses on fbs in 

_ _ _ -_ _ 

both cbndltibhs and the difference scores. The best one variable inodel 
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for predicting IDS with the teacher employs VAE and accbuhts for 52J! of 
the variance (p<.bG5)i The best three variable inbdei for TDS in the 
teacher condition contains negative weightings for chronblbglcal age 
CCA}, VAE, and membership in the high standard score razige bh the PPVT^ 
R. Therefore, older children, higher VAE, and high PPVT-R standardized 
scores predict less deviant behavior in the teacher condition. Kiis 
mbdel accbuhts for almost i6f of toe variance in TDS (p < .o605). The 
best one variable model for wito the computer employs an inverse 
relatibhship with teacher rating oh noncompliance to b^avior 
directions (NHBJ and accounts for 33$ of the variance in TDS (p<.01). 

The best three variable mbdel for predicting TDS in the computer 
cbhditioh cbhtalhs positive weightings bh NRB and bh medium range 
standard scbres bh the PPVT-R while alsb providing a negative weighting 
for VAE. This model accbuhts for 68$ bf the variance in TDS in the 
computer condition (p<-005). The best fbur variable mbdel for TDS with 
the computer is also reported in that a number of differences frbm the 
three variable model are present. This model assigns negative weights 
to emotionally disturbed and psychotic and positive weights to VSQ and 
teacher ratings on noncompliance to task directions (NRT). Therefore, 
emotional^ disturbed and psychotic are predictive of lower Tbs with the 
computer while NRT plays a strong predictive role for TOSi Since VSQ 
alone has a zero level correlation with TDS and a hi^ correlation with 
embtibhally disturbed ?rs.77, pCOl)^ VSQ may be serving as a suppressor 
variable for the variance it shares with embtibnally disturbed fcf. 
Wiggins, 1973)* Overall, this four variable mbdel aocbuhts for 70$ bf 
the variance in TDS in the cbmputer cbhditioh (p<.005}« 

In additibh tb the cbhsideratibh of the calculatibh bf the TDS 
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differehce scores {Teacher TDS - Computer TDS « TDS difference 8coreB)f 
ihterpretatiohs of the foil owing regression analyses also require 
consideration of the previously demonstrated higher fflagnltude of TDS In 
the teacher condition In cbmparlsbh to the computer condition. 
Therefore^ the Intercept terms In the regressions on the TOS difference 
scores assume special Importance In interpretation along with the 
valence and magnitude of the regression weights and the raw score vfiiues 
by which they are multiplied. With a hi^ positive value for the 
Intercept term, it may r«iuire a combinatton of several substantially 
negative weighted Tactors to predict highe* WS in the cOTpiiter than the 
teacher. The best one variable model for the TDS differehce scores 
contains VAE with a negative weight, but only accounts for 20% of the 
variance (p < •6^h The best four variable model for the TDS 
difference scores has ah intercept value of ^2^ and cbhtaihs negative 
weightings for high range standard scores bh the PPVT^R, CA, and the 
observe ti 6 hcJ. measures bh cbmpllahce tb task directions. This model also 
cbhtaihs a negative weighting bh the diagnosis of neurologloally 
impaired. This model accounts for 66jt of the varience (p<.bl) on these 
difference scores and predicts that older children with high standard 
scores on the PFV1»R and high scores on compliance to task directions 
are likely to exhibit more deviant behavior in the computer condition 
than in the teacher conditions Although the amount of predictive power 
added to the model by this variable is modest,' the diaghbstic category 
of heurbib^caiiy impaired has a positive weighting and is suggestive bf 
higher TDS with the teacher. 
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DISCUSSION 

Tlse results of this Investigation demonstrate that for a diverse 
group of children with severe learning and behavior problems, there Is 
no overall difference In task performance between computer-delivered and 
teacher-delivered instruction on a progressively more difficult 
discrimi ration task. This is contrary to previously reported results 
which suggest that automated instruction is less effective than human 
delivered instruction with similar populations (Richmondy in press, and 
Russo et s±if 1978)i This current finding may be attributed to the 
imprbvemeht in the similarity of t^e delivery of the instructlbnai task 
in this comparisbifc A major aspect of this improved similarity is the 
use of a high quality speech synthesizer programmed to deliver verbal 
ihstructioh and verbal feedback in the (ximputer cbhdltloh. This element 
has been missing from previous com pari sons and these results suggest 
that it may be crucial for equating the delivery of the Ihstructlbml 
task between cbhdltlbhs with this pbpulatlbiu Buzzers, flashing lights, 
and dispensers albhe may hbt be an equitable substitute for 
"Ready,. ..PI ease point.... No, try again.. .That is right." On the other 
hand, this study also employed a variety of constraints on the teachers* 
delivery of the instructional task. Task presentation was rigidly 

paced; no additional prompting of correct responses was allowed; 

i_ __ _ _/ ; 

physical contact was not allowed as a form of reinforcement^ and 

redirection of the chiidrerfs behavior could not take place unless the 

child's behavior was potentially dangerous or interfered with the 

teacher's ability to present the Ihstructldhal task. However, beybnd 

the notion of experimental bbhtrbl^ there are sound empirical ly-based 
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educational rationales for einplc^lng some of tbese bonstralhteu In 
additlbh^ as experimental control st the high degree of similarity 
allowed for a better analysis of the stimulus functions of the presence 
of the teacher In the Instructional situation. In this respect, the 
variability In Individual performances across children comes Into play* 
Despite the fact that there were no overall group differences, some 
children clearly performed better with the teacher, while other children 
clearly performed better with the computers ihls raises the question of 
whether these differences are merely error variance or whether certain 
child characteristics can systematically account for these differences. 
For the children who perform better with the teacher, a reasbmble 
hypothesis from an operant learning paradigm is that the teacher 
possesses relatively strong stimulus cbntrbl for cbmpllance tb task 
directions. Fbr children who perfbrm better with the computer, a 
parailei exjplahatibn is that the teacher not bhly possesses weak 
stimulus cbntrbl fbr cbmpllance tb task dlrectlbhs, but that the 
presence of the teacher elicits avoidance responses. 

The results of the regression analyses on the General Performance 
Index difference scores do provide some support for these hypotheses. 
The best one variable model for predicting the difference scores 
contains the pretest dbservatiomi measure of compliance to task 
directions. This measure was designed to assess the degree of stimulus 
control that the teacher possesses for compliance to task responses in 
the day to day inste'uctibnai setting. Out of the 15 meastares of 
prediction tested^ this compliance measure produced the highest 
cbrrelatibn and in the predicted directibht althbugh it only accounts 
for a marginal prbpbrtlbh bf the variance in the QPI difference scores. 



The best tour variable model for the prediction of the GPi difference 
scores provides further evidence that compliance and avoidance issues 
are related to differences in perf 02*mance between conditions,^ in 
this models teacher ratings on noncompliance to task directions are 
correlated with the GPI difference scores in a manner that is consistent 
with the observational cbmpllahce measures in the previous model. 
Higher ratings bh hohcbmpliahce to task directions are predictive of 
better performance with the computer. How evert it is more diffficult to 
interpret the meaning of the opposite relatibhship for teacher ratings 
bh nbhcbmpliahce to behavibr maragemeht dlrectibhs. This difficulty 
lies in the high cbrrelatibh between the two teacher ratihg measures (r 
= •9D}. If these two measures are tapping distinct types of 
noncompliance and these types of noncompliance happen to be highly 
correlated, then this model suggests that these two types of 
noncompliance have opposite influence on predicting these GPI 
difff erences. That is, children who are rated hi^ bh nbncbmpiiahce tb 
behavior directives are more likely to perf orm better with the teachert 
while children who are rated hi^ on noncompliance tb task directlbhs 
are more likely to perform better with the cbmputer. However^ given the 
hi^ cbrrelatibh betweeh these twb nbhcbmpliahce measures, hear zero 
cbrrelatibh betweeh ratings of hbncbmpliance tb task and the GPI 
difference scbres, ahd the slightly higher although modest correlation 
betweeh ratings of nbhcbmpliahce tb behavior directives and the GPI 
difference scoresi a reasbmble statistical interpretation is that the 
nbhcbmpliahce tb task measure is serving as a suppressor variable that 
is rembvihg the variance it shares witdi noncompliance tb behavior 
directions in the prediction of the GPI difference scbres (cfi Wig^ns^ 
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i973)i TSs is further supported Iqr the larger absolute b value 
(regression coefficient) assigned to the teacher ratings on 
nohcbmpiiance to behavior directions lb = 25*23) than the absolute value 
of b assigned to the teacher ratings bh hohcompllahce to task directions 
(b = -22.^12). However, given the moderate level of reliability on these 
measures of nbhcbmpllahcei the geherallzablllty of such subtle 
Ihteractlbh effects Is hot highly probable. 

The remalhihg variables In this model are the categorical measures 
of medium range standard scores on the PPVT^R and having a diagnosis of 
embtlbnally disturbed I.e., membership In either of these categories 
suggests better performance with the computer, therefore, this model 
predicts that emotionally disturbed children who have significant delays 
In receptive language (PPVT-R standard score of greater than ^6 but less 
than 70) are likely to perform much better with the c<»puter. Agalht It 
must be emphasized that multiple recession analyses cbnducted bh a 
relatively small sample and testing a relatively large number of 
possible predictor variables are merely exploratory In nature. Given 
the heterbgeheity bf the population^ these analyses were cdnducted to 
tease but cbmblhatibhs bf variables that m^ be important in predicting 
varlatlohs and differences in perfbrmahce and behavior with respect to 
these IhstructibrBl cbndltlbhs. Khbwlng the limitations of these 
statistical prbcedures, these findings should be viewed as preliminary 
in that they may provide direction for further investigation of these 
relationships. 

With this caveat in mind^ a comparison of the four-variable models 
for the prediction of teacher condition GPi and cboputer cbhditibh GPI 
provides further evidence that different fabtbrs cbhtrlbute tb the 
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prediction of performance In each condition while also presenting the 
common factors related to perf ormance in the two <x)ZKlitibna, The single 
best predictor of perf ormance In both conditions is the VAE| which alone 
accounts for more than hb% of the variance in GPI. In addition to the 
concept of social maturity, the items on the Vineland can also be 
conceptualised as assessing general deTelopmental functioning. 
Therefore^ it is not surprising that the level of developmental 
fuhctibhlhg would weigh heavily in the prediction of efficiency of task 
performance. The other three predictors in the four-variable model for 
task perf brmahce in the teacher condition are ail categorical variables 
with negative b value weights suggesting that membership in these 
categories will result in jpborer performance. The model indicates that 
a diagnosis of neurological ly Impaired has a particularly strong 
negative relationship with perfbrmahce. This mbdel also suggests that a 
diagnosis of psychotic predicts poorer perf brmancei but this effect is 
not as clear or as strong as the relationship with neUrologically 
impaired. Only two subjects in this sample have a diagnosis of 
psychotic and the inclusion of this variable does not significantly 
contribute to the variance accounted for by regression from the three 
variable model without this factor. A PPVT-B standard score of greater 
th ^ i»b and less than 70 is indicative of substantially impaired 
receptive language developments Five subjects in this sample fall into 
this categbry. This mbdei predicts that membership in this category is 
also predictive bf poor perfbrmahce with the teacher although the level 
bf Blghlflcahce fbr the Ihcluslbh bf this variable is margihali 
suggesting cbhslderable variability within this group. None of the 
variables in this mbdel are clearly suggestive bf hbhzerb 



mtercorrelatlons. Therefore, it is interesting that it is the iediui 
range of PPVT^R standard scores that contributes to the ^edictibn of 
poor perforinance with the teacher in this model ratter ttah the low 
range (standard score < i*b), which is indicative of extremely severe 
impairment in receptive language abiiitieai To further investigate this 
phenomenon, another regression analysis was cbhdacted bh this model 
after substituting low range of PPVT-R standard scores for medium range. 
This model was ver^ similar to the previous four variable model. Both 
models account for ah equivalent amount of variance at similar levels of 
significance. The three variables that the two models have in common 
play similar predictive roles across models. However, the low range 
PPVT-R scores in the hew model are weighted in the opposite direction 
from the medium range PPVT^R scores of the old model. These results do 
indicate that the medium range PPVT-R standard scores are ^edictive of 
poorer performance rather than the low range PFVT-R scores after 
accounting for the variance that the low range scores share with the 
other predictors in this models This effect may also be related to the 
higher correlation between deviant b^avibr and medium range PPVT-R 
scores than between deviant behavior and low range scores in ligl'tt of 
the inverse relatibhship between deviant behavior and performance. In 
other wbrds^ it appears that the children with substantial, but hot 
prbfbuhd^ receptive laihguage impairment may exhibit more deviant 
behavior that interferes with task performance with the teacher. 

Similar to the four variable models predicting performance in the 
teacher cdislition, the four variable model in the computer condition 
includes a positive relationship with VAE and a negative weighting bh 
the diagnosis of neuro logically impaired in the prediction of Q?ii A 
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differehoe In this model Is the Ihcluslbh of the dlagnbsls of 
emotionaily disturbed which Is positively weighted, l»e*, predictive of 
relatively better perf brmahce. Another major difference in this model 
is that the Vinelahd Social Quotient (VSQ) is negatively weighted 
despite its moderately high correlation with VAE (r= .52). VSQ is also 
highly correlated with embtlbhally disturbed (r= .77) In this sample* 
it appears that VSQ is moderating the effects of VAE and emotionally 
disturbed in this model. 

In summarizing the results of the models for predicting performance 
in the computer and teaoher conditions, the more substantive 
ifflplications are the followliig: 

1. Performance in both conditions is positiveiy related to 
overall level of social dev^bpmeht relatively independent 
of age. 

2. Children diagnosed as heurblbgically impaired tend tb perform 
poorly in both cbhditibns* 

3. Children with substantial, but hbt profound, levels of receptive 
language impairment tend tb perform better with the ccanputer 
than with the teacher. 

fl. EmotioiaBlly disturbed children tend to perform better with the 
Domputer than witii the teacher. 

In addition, there is some evidence to suggest that children who 
are generally mb?*e nbncbmpiiant to task directibhs tend tb perTbrm 
better with the cbmputer than with the teacher. 
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Differences in Deviant B^avior 

The results of the measures on collateral behavior provide evidence 
that the children in this sample exhibited more deviant bcdiavior viUi 
the teacher than with the computer. However, this difference does aot 
emerge on the individual scoring categories of out of seat or aelf- 
stimulatbry behavior and is only mar^naliy apparent on the category of 
disruptive bSiavibri This difference only clearly emerge;^ in the Total 
Deviance Score {TDS) which is the sum of the proportion of occurrence of 
the individually defined scbrlhg categories. One reason for this might 
be the surprisingly low rates of occurrence of these behaviors in both 
cbhditiohs for many bf the children in this study. Given the nature of 
this population and familiarity with the specific children^ it was 
anticipated that higher rates of deviant baavlc* wbuld occur. In 
speculating about these lower than expected rates of deviant behavibrp 
it seems reasomble to suggest that the teaching task employed may be an 
important factor. The errorless learning paradigm allowed children to 
progress at their own rates while usually maintaining a relatively high 
level of success at each stage. This level of successful performance 
along with the corresponding reinforcement for performance may have 
effectively cbmpeted with cff task and counterproductive maladaptive 
respbhdihg f br sbme bf these children who were expected to exhibit more 
deviant behavior. Ahbther interrelated factor for the low rates of 
deviant behavior m^ be attributable tb the relatively brief total 
duration of session time for thbse children whb reached the final 
performance criteria very quickly in both cbhditiohs. For these 
children, the novelty of leaving the classroom and receiving special 
attention for their participation may have prconbted good bchayibr. 
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Different task parameters producing longer durations of participation 
may have modified this effects 

For these reasons^ it seems reasonable to propose that the lower 
than expected base rates for the individual categories of collateral 
behavior make it more difficult for ^bup differences to emerge as a 
fuhctibh of the studied effects Therefore^ the Total Deviance Score 
does seem to provide a good aito'native for assessing differences 
between cohditlohs. Although it would be desirable to speak more 
definitively about differences between ^oups on specific categories of 
beiiavibr, correlatibnai analyses bn the varlbus measures of perfbrmance 
aiid behavior do provide further infbrmatibh about the differences 
between cbnditibhs. This tbpic will be discussed at greater length in a 
subsequent section. 

Predictors of Total Deviance Scores 

The best single predictbr of TDS in the teacher cbrsjitlbn Is the 
VAE which was also found to be the best single predictor for performance 
in both conditions. This variable alone accounts for more than 50% of^ 
the variance in TDS witib the teachers Again, it seems logically 
consistent and intuitively reasomble to expect a strong inverse 
relationship between the level bf overall social development and the 
amount of deviant behavior eschibitedb this relationship bbntinues tb 
operate in the three variable model wbich also includes inverse 
relatibhships between the criterion measure and both cbrbhological age 
and the categbrical variable of high range PPVT^R standard socres* This 
three variable model accbuhts fbr mbre than 75$ of the variance in TDS 
in this sample* This mbdel predicts that older children with a high 
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level of social maturity and functioning in the norinai range of 
receptive language abilities will exhibit venr low levels of deviant 
behavior with the teacher, te., roriai children will be well-behaved 
with the teacher* It is surprising that this predictive model was 
derived from a pbpuiatioh of children with severe learning and behavior 
prbblOTsI 

Cbhtrary to the model for the teacher cbhditibh, the best single 
predictor for TDS in the computer cbnditibh is the teacher ratings on 
hbncbmpliahce tb behavior minagemeht directions. This finding is 
somewhat surprising and cbuhterihtui tive in that this teacher rating 
measure 'plays a more important rble in predicting deviant behavior with 
* the computer than it dbes with the teacher. To investigate the 
generality of this effect, a subsequent analysis was conducted, the 
alternate set of independent teacher ratings on noncompliance to 
behavior were analyzed with respect to TDS. These ii^ependent ratings 
produced a similiar level of correlation wi^ the cOTputer TDS 
as compared to the initially tested set of ratings (r^.585. Teacher 
ratings on noncompliance to behavior directions cbhtihue tb play a 
similiar role in the three vai*iabie model for TDS with the computer. 
This model also predicts ah inverse relatibhship with VAE and TDS while 
giving a negative weighting tb the categorical variable of medium range 
PPVT-R standard sbbres. This model which acdbuhts for almost TQ% of the 
vai?iahce in TDS predicts that children with substantial deficits in 
receptive language, who are rated high on noncompliance to bcfaavior 
directions and who have lower levels of social maturity, will engage in 
high rates of deviant behavior wito the computers fbe four variable 
model for TDS with the computer is also rejported^ not that it 




significantly Increases R-sqiiared^ but because it implicates two 
diagnostic bategbrles In tbe prediction of IDS. In this mbdeli 
embtlonally disturbed and psychotic are predictive of lower rates of 
deviant b^avlbr with the computer. 

The best one variable model for predicting the IDS difference 
scores contains an Inverse relationship with VAE. However, given this 
model rmly accounts for 20% of the variance, the intercept constant Is 
31.33, and TDS Is significantly higher in the teacher cDndition, this 
model should not be Interpreted as higher levels of social development 
predict more deviance In the computer condition. This model is probably 
accounting for those subjects whose overall rates of deviant b^avibr 
were low in both conditions in that ?AE is inversely related to WS in 
each of the conditions separately. 

The four variable model for predicting TDS difference scores 
suggests that neurbibgicaiiy impaired ohildreh are likely to exhibit 
more deviant behavior with the teacher than the computer. The other 
three variabriE>s in this model have negative weightings and must be 
viewed in reference to the rather large intercept term. Therefore, some 
combl nation of high range scores bh the PPVl^R, high scores on 
cbmpllahce to task directions, and older chronological age may predict 
more deviant behavior with the computer according to this model. An 
analysis of the observed versus predicted scores for this model was 
conducted with the following results: 1) four of the predictions of more 
deviant behavior with the computer were accurate, 2) one prediction for 
more deviant behavior with the ccanputer was inaccurate^ and 35 the 
predicted TDS difference scores for two subjects who were more deviant 
with the computer were missedi These findings are generally cbhsl stent 
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with the value of R-aquare<i for this model (#66). Therefore, thliS model 
does appear to be doing more than just acdouhtlhg for the range of TDS 
In the teacher bohdltlon. 

In reviewing the results of these three sets of regression models, toe 
following conclusions can be made: 



1. Variables pertaining to higher levels of social competence and 
developmental functioning appear to play a stronger role with 
the teacher than with the computer in the prediction of lower 
rates of deviant b^avior. in the teacher condition^ the ?lSelahd 
Age Equivaient alone has a moderately strong inverse relationship 
with deviant b^avior. 

2. Children with high teacjher ratings on hbhcompliahce are likely to 
engage in high rates of deviant b&avlor with the cciaputer. 

3. Children with substantial deficits in receptive language skills 
are more likely to exhibit high rates of deviant btstoavior 

with the computer. 

4. Children diagnosed as emotlorally disturbed or psychotic will 
engage in lower rates of deviant behavior with the oomputer toan 
children diagnosed as neurologloally impaired or aatistic. 

5. Neuroiogically impaired children may be likely to engage in 
more deviant behavior with the teacher than the computer. 

Another more tentative interpretation of these results suggests 
that although higher fuhbtibhing children may tend to exhibit low rates 
of deviant behavior in both cbhdltlbhSi they may tend to engage in 
relatively more devlahbe with the bbmputer. 
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Discussion of Cbmpiiahce Measures 

Tbe cbmpiiahce measures were oonstructed to assess dlmehslohs of 
avoidance bd^avlbr* It was Iqrpbtheslzed that ihstructlbhSy dlrectlbhs 
and demands specifically related to perfbrming a task respbhse may have 
a different degree of stimulus cbhtrol over child behaviors than 
directions and demands oh a child's behavior that are collateral to task 
perfdrmahcGu The observational data on compliance to task and 
compliance to behavior suggest differences do exist between these 
categories of cdmpllahce (r=.31). However, the teacher rating scales on 
noncompliance to these two categories of demaiids produced very different 
- Information with r=,90, suggesting that perceptions of a child's 
noncompliance are highly consistent across these demand types. In 
addition, no significant correlations occurred on each type demand 
across measurement procedures^ there are a number of pbsslbie 
explanations for these findings. The bbsex*vatibnai measures are derived 
from a highly bperatibnaiized quantitative apprbach whereas the teacher 
ratings are more likely to be influenced by qualitative factbrs such as 
the tbpbgraphy and ihtehsity of the behavlbrs ejchlbited when a child Is 
being hbhcbmpllant. In addltlbh^ the teacher's global ratings are 
derived frbm experience with the child across a wide range of 
situational circumstances that may vary bh many dlmehslbns, e.g.| degree 
bf structure^ clarity of expectations, etc. The bbservatloral 
cbmpiiahce measures were sampled from a narrower range of circumstances, 
i.e. a limited number of highly istructured teaching sessions. Clearly, 
further empirical investigation is needed to understand the relationship 
between these measures as well as the characteristics of the measures. 
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Ihterrelatiohships between Dependent Measures 

the resuits of the correlations between dependent measures provide 
support for the validity of 6Pi and TDS as representative measures of 
task performance and maladaptive behavior, in addition^ these resuits 
suggest that the relat5.bhship between maladaptive b^avior and 
performance is somewhat different in the two cdhdltlons^ Correlatlbhs 
between the measures of GPI and TDS suggest that maladaptive behavior is 
more cbuhterprbductive to perfbrmahce with the teacher than with the 
computer. Part of the contrast in these correlations me^ be accounted 
for by the generally lower rates of deviant behavior with the computer 
' than with the teacher while performance remains variable, but similart 
across subjects and between cohditidns. Nonetheless, those results are 
consistent with the hypothesis that the teacher elicits more avoidance 
behavior than the ccanputer. This is further supported by the 
relationship between the specific category of disruptive b^avior and 
the various performance measures. With the computer, disruptive 
behavior is more strongly related to response accuracy while with the 
teacher, disruptive behavior is more clearly related to hb response 
trialSi These comparisons are based oh the cbheeptual inference that hb 
response trials are more clearly indicative bf avbidahce responding thai? 
are ihcbrrect responses^ Hbwever^ when a relatibnshlp exists between a 
category bf maladaptive behavibr and respbnse accuracy in bt^ cbnclltibh, 
but apjpears tb be unrelated tb perfbrmahce in the bther« the nature bf 
the interference is brbught Ihtb questibru Such is the case for self- 
stimulatibh which appears tb interfere with respbnse accuracy with the 
teacher but hot with the cbmputer. This suggests that self^ stimulatory 



behavior serves a different funotion in tbe presence of the teacher than 
with the computer^ but that this difference may hot be clearly explained 
in the framework of avoidance respohdlhg. 

Interpretations based oh these correlatlbhal analyses sire somewhat 
tenuous. With the exception of GPI and TDS^ the measures analyzed are 
propbrtlbhs of occurrence across sessions for each subJecU High 
correlations between behaviors lead to inferences about ihterrespbhse 
relationships when temporal disparity may exist between b^avibrs that 
are highly correlated* these cdrrelatioml representatidns of 
ihterrespdnse relatibhships may be the result of third variables that 
mediate these relationships. A more fine-grained analysis employing 
- brief time intervals and analyzed by conditional probabilities would 
provide more definitive information on these relationships^ However, 
the e3cisting analyses are discussed in the context of ^potheslzed 
differences based on a conceptualization of avoidance behavior, rather 
than mere post hoc specuiatioru As such these ihterpretatlohs do 
provide meaningful support for these hypotheses as well as ah impetus 
for further investigation of these relatlohships. 

Relationship and Function of Redirectibh 

In both cbndltlohs^ redirectibh has a clear inverse relationship to 
perfbrmahce. Children whb received more redirectibh perfbrmed more 
pbbrly. Relatibhships between redirection and measures of^ deviant 
behavior are less clear arid do merit some discussion. A significant 
correlation between redirection and TDS does exist in the teacher 
cdndition while the correlation with ^>^e component behavioral measures 
bf TDS are in a consistent direction but of lowers nonslgnificaht 

EKLC 



fflagnitudes^ In the obajputer cbbditibhi the strongest relationships 
exists between redirectibh and disruptive b^avibr while correlations 
with the other deviant behavior measures are merely suggestive. This 
difference can be explained ihtrlnsib differences in the nature of 
the teacher delivered ihstructidh versus the computer delivered 
ihstructidtu The major elements of the criteria to redirect a dhiid's 
behavior in either condition were potential physical harm to the child 
and interference with the presentation of the task. Despite 
constructing a task presentation vehicle that would enhance the 
teacher's control of task materials and minimize the child's access to 
these materials, some children persisted at grabbing, blocking, or 
otherwise attempting to manipulate the task materiaisi For this they 
were redirected in accordance with the defined criteria^ However, to be 
redirected in these instances, they did not necessarily meet the 
criteria for disruptive behavior* Conservatism was emplc^ed to maintain 
the comparability of disruptive behavior between conditions. Since 
there is ho clear analogue for this type of behavior in the computer 
cbnditibh^ it was not included in the definition of disruptive baavior. 
With this decision in mihd^ it is highly consistent that redirectibh in 
the teacher cdhditibh is substantially correlated with TDS while having 
a more modest correlation with disruptive behavior. In the absence of 
analogous opportunities to interfere with task presentation, the more 
substantial correlation between redirection and disruptive behavior in 
the computer condition probably reflects the proportion of disruptive 
behavior which had a tbpo^aphy or intensity that met the criteria for 
redirectibhi 

Frbm this discussion, redirectibh can be construed as another 



indirect measure of disruptive behavior, vhlcta provides further support 
for the finding that chiidren are more disruptive with the teacher than 
with the cbmputeTi However, as a measure of teacher behavior, the role 
of redirection becomes more complex^ Given the correiation between 
redlrectibh and TDS in the teacher condition^ one couid hypothesize that 
the redirective interactions served as functibnai reinforcement for 
deviant behavibr and therefore served tb escalate the rates bf deviant 
behavior with the teacher, the essence bf the cc^parisbn between 
cbndltlbhs is maihtalDid if one views the intrinsically distinct 
properties of the teacher delivered Ihstructibh as prbvlding 
discrimimtive stimuli for engaging in deviant behavior. Thereforei the 
role bf uhplahhed reinforcement effects requires further investigatibh 
to provide a more cbmplete understanding bf these behavibral differences 
be tw een condi ti ons. 



eUier Methodological Considerations 

One possible problem with the design of this experiment is the 
potential for the attenuation of performance differences between 
conditions as a fuhctibh of carry-over effects. However, both fiussb et 
al. (I978) and Richmond (in press) employed variations of within subject 
designs which did produce clear differences in performance in favor of 
the teacher-delivered ihstructibh. Also^ difficulties with 
generalization across stimulus situations and bverdependency bh 
irrelevant cues in discrimihatibh learhihg are characteristic of 
psycho tiC| autistic^ and severely disturbed ciiild populations (cf* 
Lbvaas and Newsbm^ 1975)* In additibhi some children performed notably 
better with the teacher while some children performed better with the 
computer. Although the possible influences of carry--'dver effects cannot 
be entirely discounted, the combination of the above points suggest that 
carry-over effects were not a major factor in the results of this 
investigation. 

Another methodological issue is the use of multiple teachers fpr 
each subject in comparison to the unchai vlng source of instruction in 
the computer condition. It may be hypothesized that the use of multiple 
teachers may detract from child performance in the teacher cbnditioru 
On the other hand^ given the hi^iiy controlled precislbh of the 
instructional procedures, the use bf multiple teachers enhances the 
generality of these findings by distributing any idib^ncratic 
nonspecific effects across subjects. In addition^ the children who 
participated in this ihvestigatibn routinely work with a variety of 
prof essibhal and paraprbf essibhal staff in their educational placement 



Therefore, multiple teachers delivering the same instructiomi pro-am 
Is the status quo for these children rather than a deviation from their 
routine* Although these points do hot completely resolve this issue^ 
alternative strategies for asslghlhg childreh to teachers were hot 
pragmatically feasible and would have been at the expense of decreased 
generality. 



CONCLUSIONS AND IMPLICATIONS 
This study investigated the relative efficacy of teacher-delivered 
instruction versus cdmputer-dellvered Ihstructlbh with a sample 
population of severely disturbed children. The instructional task was a 
progressively more difficult discrimination problem presented in an 
errorless learning format employing Intrastlmulus fading techniques. 
The analyses of performance and collateral behavior produce two major 
findings: 

1i As a groups the chiidreh*s task performance with the computer 
was equivalent to their per1!'brmahce with the teacher. 

2. As a groups the children eachlblted more deviant behavior with 
the teacher than with the ccxhputer. 
In addition there is some evidence to support the cbnceptuallzatlbn that 
childreh who are mbri avoidant of task directions perfbrm bettisr with 
the computer. Alsbi there is some evidence tb suggest that disruptive 
behavior with the teacher more clearly serves an avoidance function than 
disruptive behavior with the computer. Furthermore, avoidance behavior 
with the teacher appears to partially be a function of imdvertent 
reinforcement via teacher attention; 

The Implleatlons of these findings are clear, if computerized 



delivery of Ihstructlbh effectively produces acsquisltlbh of sklllfi whilo 
reducing the occurrence of maladaptive bebavlor that Interferes with 
skill acquisition^ obmputer'-dellvered Ihstructlbh could becK>iiie a 
valuable cbinpbx?eht of the educatlbhal and treatnieht plan. This Is hot 
to say that the computer bah ultimately replace teachers and b J^er 
service providing adults. Clearly, the development of adaptive 
prosoclal skills is a high priority for treatiueht. Improving cbmpllahce 
and cooperation to task directions ultimately requires the context of a 
teacher delivering instructions. However, the perf ormance of skills 
that are effectively acquired witi the computer would need to be 
generalized to individualized and group instruction with ^e teacher; 
The child who has acquired additional skills in a positive manner will 
have a larger repertoire of desirable skills to employ in the context of 
responding to teacher instructibni A well- synchronized program bf 
cbmputer-delivered ihstructlbh and geheralizatlbn bf task perfbrmahce tb 
teacher instruction may not bhly facilitate the acquisitibh bf academic 
skills^ but might alsb provide a more positive context for prbmbting 
compliance and cbbperatlbru In this manner, cbmputer->assi sted 
Instructlbh may provide a valuable positive alternative to the treatment 
of maladaptive behavior for a subset of children with severe learning 
and behavior problems. 

in prdvidlng educatioreil services to children with severe learning 
prbblems, a technology of systematic instruction has evolved, This 
technology of systematic instruction generally incorporates the 
following: 1) a discrete trial format, 2) graduated presehtatlbn bf 
stimuli defining progressively more difficoit perfbrmahce steps^ 3) 
advancement to a more difficult step dependent on perfbriihg tb 



criterion on the current step, 4} consistent respoQBe odntlngent 
consequences to motivate performance, and 5) dbjectlve measures of 
performance (Brown, Crowner, WHllams, and York, 1975; Lovaas, 1977; 
Romanczyk and Lockshln, 1981; and Schrelbman and Koegel, 1981). This 
investigation demonstrates the positive effects of using a microcomputer 
system to incorporate aii of these instructionai c<^ponents, in aii 
iikeiihbod, the computer is aiso capable of executing these components 
more efficiently and with greater preelslbh than a person. For 
methbdblbgical cbnslderatlbhs^ this Inveshlgatibh dbes hot exploit the 
full potential bf computer ihstructlbn^ e^g.^ more elaborate audio-visual 
displays* Clearly^ the potential exists tb program from fundamental 
^ cbhceptual/perceptual skills thrbugh tradltibnal academic subjects. 

Although this investigation is an important step in exploring the 
potential utility bf computer-delivered instruction with severely 
disturbed ehildreh, further research is necessary tb substantiate these 
findings. It remains an empirical question whether these results 
obtained on an analogue discrimination task will generalise to 
functional skill acquisition tasks. It is also necessary to investigate 
the generalization of skills aojuired by computer-delivered instruction 
to performance in the classroom with the teachers the generalization of 
differences in collateral behavior is another topic for further 
investigation^ Mthou^ this investigation produced some very 
prelimihary findings on the idehtif icatibh of children that may profit 
frbm computer-assisted ihstructi bh^ further investigatibh of these child 
characteristics is alsb desirable. In conclusion^ ths results bf this 
current investigatibh should provide a hew bjptimistic impetus for 
investigating the potential utility bf computerized instruction in the 



education and t.^6atm6Dt of dtiildren with learning and behavior probleois. 
Furthermore, coinparlsoris between teacher and computer delivered 
instruction establish a new paradigm for investigating stlinulus 
conditions and response relationships with severely disturbed children. 
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Table i 

Age^ Diagnosis^ and Deveiop^ntal Scores on the 
PPVT-R and Vineiand Social Maturity Scale 









PPVT- 


•R 


Vineiand 


Subject Nximber 


Diagnosis 


CA^ 


SS£ 




SQ 




i 


Emotionally Disturbed 


52 


High 


48 


a 




2 


Neurblogically Trjpaired 


97 


tow 


38 




C 1 


3 


F'c uro.? cgiccliy Impaired 


171 


tow 


27 


3o 


o2 


4 


Ensotlcn^Lly Disturbed 


74 


hedixxm 


41 




76 


5 


Autia^-ic 


70 


Medium 


41 


11 


54 


6 


Paychbtlc 


78 


High 


56 


oo 


/o 


7 


Emotibhally Disturbed 


83 


Fiigh 


79 


95 


90 


8 


Emotionally Disturbed 


61 


High 


67 


116 


87 


9 


Autistic 


119 


Medium 


61 


84 


100 


10 


Neurblbgically Impaired 


101 


Medium 


71 


71 


72 


11 


Neurolbgir.ally Impaired 


176 


Low 


31 


28 


49 


12 


Autistic 


55 


Low 


23 


58 


32 


13 


EtDotionally Disturbed 


65 


Medium 


31 


91 


56 


14 


Autistic 


143 


Low 


49 


57 


84 


15 


Psychotic 


162 


Low 


44 


58 


92 


16 


Autistic 


65 


Low 


23 


47 


30 


17 


Autistic 


77 


Low 


28 


40 


31 



Ail age values expressed in months; 
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Table 2 

Observational Cbmpliahce Heasures and 
Ndhcbinpliance Ratings by Subject 





PEF.CENT 


COlffLY 


NONCOlffLY 


RATINGS 


SUBJECTS 


TASK 


BmAVIOR 


TASK 


BEHAVIOR 


1 


63 


42 


3 


3 


2 


96 


86 


3 


3 


3 


100 


78 


3 


4 


4 


98 


63 


5 


5 


5 


92 


90 


3 


4 


6 


96 


88 


6 


6 


7 


77 


83 


3 


4 


8 


100 


67 


3 


4 


9 


98 


92 


i 


^ 


16 


94 


58 


4 


4 


11 


100 


79 


3 


2 


12 


100 


40 


3 


3 


13 


71 


63 


3 


3 


14 


100 


100 


2 


2 


15 


86 


80 


4 


3 


16 


99 


75 


5 


5 


17 


97 


56 


7 


7 
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Table 3 

Interrater and intercategory Correiations for 
Teacher Ratings on NoncoB^iiance 

task Behavior 







Primary 


Rel 


Primary 


Task 


PriiDary 


1.000 








Reliability 


.780* 


1.000 




Behavior 


Primary 


.902* 


.649* 


1.000 




Reliability 


.674* 


.844* 


.680* 



Note. D.F. = 15 

* p <: .01 
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TABtE 4 

Programmed Changes in the Schedule 
of Primary Reinforcement as a Function of 
Consecutive Correct Responses and Stage of Pfesehtatibh 



STAGE 


SCHEDULE 


CHANGE CRITERIA 




1 


CK? 


5 consecutive correct 




1-2 


FR2 


advance to Stage 3 




3 


FR3 


advance to Stage 4 






KR4 


advance to Stage 6 




6 


FR3 


back to Stage 5 or advance to 


Stage 


7 


FR2 


back to Stage 6 or advance to 


Stage 


8 


CRF 


back to Stage 7 
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Tabie 5 

Summary of Procedural Reliability Measures 
In the Teacher Condition 

Adherence to stage change criteria 

A. All 119 sessions reviewed 

B. Stage advahcemeht errors 

1. One within session stage advancement before subject reached 
criteria p 

2. Two sessions began on next stage befbpe subject reached 
criterion bh prevlbps stage. 

3. One extra trial presented before advancing to next stage 
occurred three times. 

4. Total of six errors out of 108 stage advahcemehts, i.e. 
102/108 = 9A.^%. 

e. Stage dropback errors 

1. One error consisting of stimulus card hot changed. 

2. Total of one error out of 26 stage drbpbacks, i.e. 25/26 « 
96.2%. 

D. Total stage change errors 

1. Seven errors out of i34 stage changes. I.e. 127/134 « 94.8%. 
Accuracy of scoring trial responses 

A, Eight sessions sampled, one randomly selected from each teacher". 

B. One disagreement but of 320 trials, i.e., 319/320 » 99.7%. 
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Table 6 



Description of Performance Measures 



Percent correct - the proportion of correct responses for ail 
trials presented. 

Attempts correct - the proportion of correct responses for all 
trials on which the child made a response, i^e.^ total number 
of trials minus the number of trials in which the child failed 
to make a response* 

Difficulty level - the number of trials presented at each stage 
multiplied by the stage number and then divided by the total 
number of trials. 

Percent incorrect - the proportion of incorrect responses for 
all trials presented. 

No response ~ the prbportibh of the total number of trials in 
v7hich the child failed to make a task response* 




Table 7 



Operational Definitions for Measures of Collateral Behavior 



1. Disruptive Behavior - any of the following: 

a. Out of area - child conqjietely removes self from the itnmediate 
task vicinityt the area of which 1^ defined by the front of 

the task presentation structure ^d^xtending along perpendicular 
lines from the edges of the task presentation structure to 
the wail. Ail parts of child must be out of this defined 
space to te scored as disiniptive behavior with_th^ f^^^Pti^n 
iying, or sitting on the floor which are scored 

as disruptive. 

b. Displacement of task presentation structure - In the te^^cher 
condition, this includes tipping or vigorous shaking of the 
desk/lectum. in the con^uter condition, this includes 
visible movement of the plywood casing \^ich encloses the 
teaching apparatus. 

c. Removal of attached parts of fixtures - xhcludes complete 
disengagement with hb contact remaining between the previously 
attached part and the previously adjoined surface. Examples 
include removal - of the liner in the H £_H dispenser receptacle 
in the computer cohditiph and removal of the attached plastic 

M & H receptacle from the lectux^ in the teacher cbhditibh. 

d. Throwing bbiects - includes either the detection bf projected 
bbject in flight or child's arm engaging in definitive 
thrbwihg br drbppihg motion fbllowed by hand-release nkjveinent. 

2. but of seat - child's buttocks break contact with seat of chair. 
When child is dUt of area (see disruptive behavior definition) 
do not score but of selat. 

3. Self-stimulation - three udntinUdUs^ cycles of rhythmic motion of 
head, torso, ariq, hand or finger. The directional plane or intensity 
of the response may vary across cycles. 

4. Redirection - Any occurrence of the teacher or taonitoring adult 
providing a verbal direction (other than the specified task 
instructions) or aiaking any physical contact with the child. 
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Table 8 

Three Fomis of Reliability for Out of Seat and Redirection by Condition 

Direct Interval Adjacent Interval Session Totals 

A/(A + D) Reliability A/(A D) Reliability T^/Tj Reliability SeeeionB Intervals 

Qut of seat 1,543/1,737 .89 1,600/1,656 .97 1,612/1,668 .97 $D 6,4D0 

teacher 

Out of seat 1,204/1,464 .82 1,275/1,356 .93 1,274/1,390 .92 «i 6,560 

computer 



Redirection 151/199 .76 163/186 ,87 172/188 .91 40 6,400 



Redirection 58/62 .77 52/55 .95 . 52/58 »90 41 6,560 

cbiiiputer 

g-- .. . 

A = agreements; D = disagreements 
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Table 9 

Three Forma of Reliability for Disruptive Behavior and Self-st inflation by Gondltion 

Direct Interval Adjacent Interval Session Totals 

\ - 

- - _ _ ^_ _g _______ 

A/(A + I)) Reliability A/(A + D) Reliability T^/Tj Reliability Sessions Intervals 

,ve Behavior 471/609 .77 513/573 .90 540/565 .96 50 7,945 

teacher 



Disruptive Behavior 285/358 .80 310/350 .89 320/347 .92 51 8^066 

computer 

Self-stiiDulatlbn 830/1,099 .76 907/1,096 .83 866/1,038 .93 49 7,785 



Self-stimulation 711/1^085 .66 822/971 .85 823/977 ;84' 48 7,586 

conputer 

Et .. _ - 

A ■ agreements; D » disagreements ^ 
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Table 10 

Differences Between Means on All 
Dependent Meaaares by Conditinn 



DEPENDENT ^ffiAStlRES 



TEACHER 



ee^ffUTER 



DiFFERENGE SCORES 





mm 


SB 




SD 


^EAN 


SD 


t(i6) 


P 


PERFORMANCE 


















General Performance index 


80.59 


58.68 


77.29 


63.33 


3.30 


23.70 


0.574 


n.8. 


Percent Correct 


75.92 


14.52 


78.65 


12.96 


-2.73 


14.52 


-0.775 




Attempts Correct 


83.61 


18.37 


85.56 


9.02 


-1.95 


15.05 


-0,535 


n.8* 


Difficulty Level 


5.13 


1.50 


4.55 


1.76 


0.58 


1.69 


1.404 


p < .10 


Percent Incorrect 


14.4 


16.67 


12.82 


7.93 


i.58 


14.47 


.449 


n.8. 


Percent No Response 


9.79 


12.35 


8.58 


7.86 


1.21 


10.97 


0,456 


n.8* 


COLLATERAL BEHAVIOR 


















total Deviance Scores 


35.29 


27. G6 


27.34 


20.08 


7.95 


is.2i 


i.809 




Oat of Seat 


19.59 


20.98 


16,59 


17.54 


3.00 


13.39' 


0.924 


HiS* 


Disruptive Behavior 


5.71 


11.40 


2,88 


i.,04 


2.82 


8.29 


1.405 


p< .10 


Self-Stimulation 


lO.OD 


8,93 


9.18 


7.5i 


D.S2 


6.47 


D.525 




Redirection 


2.55 


2.49 


0.44 


0.6'; 


2.11 


2.19 


3,976 


p < .005 
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Table ii 

Gorreiations on Session Performance and 



Subject Assignment to Teachers 

Teacher Subject Percent Correct Difficulty Level 
Teacher l.GOO 
Subject - .140 1.000 
Percent Correct - .057 - .046 l.OOC 

Difficulty Level .039 - .144 .258* 1.000 

*p < .05^ d.f. « 117 



. Note. D.F. - 15 
♦ p < .10 
** p < .05 





CPI 


PC 


AC 


General Per fofSSiicc Index 


3.000 






Perr.nt Correct (ill trials) 


.733*** 


1.000 




Wtt«fit Correct (I) 


.621*** 




1.000... 


pifficuity Level (iieinj 


.399 


.683*** 


.725*** 


Percent Incorect 


-.577** 


-.614*** 


-.993*** 


Percent Do Response 


-.540** 


-.617*** 


-.162 


Total Deviance Srore 


i80** 


-.579** 


-.290 


Out of Seat. . 


371 


-.293 . 


-.079 


Distupttve.Beliavioi; 


M* 


-.454* 


-.024 


SeU-stlSulatibri 


-.343 


-.485** 


-.665*** 


Reairectldii 


-.591** 


-.676*** 


-.553** 




GPI 


PC 


AC 


General Perfonnance.Ihaex. . 


1.000 






Percent Correct (all trials) 


.951*** 


1.000 




Sttenpts Correct (I) 


.921*** 


.887*** 


1.000 


Difficulty Level (loean) 


.569** 


.417* 


.509** 


Percent Incorrect 


-.886*** 


.,817*** 


-.988*"* 


Percent No Response 


-.662*** 


-.805*** 


-.444** 


Total Deviance Score 


-.396 


-.337 


-;.;86 


Out of Seat 


-.340 


-;307 


-;i4i 


Disruptive Behavior 


-;503** 


-;505** 


-.511 


Self-stlfflulation 


-.177 


-.146 


-.197 


Redirection 


-;637*** 


-.629*** 


-.672*** 



Table 12 [ 

Correlation Matrices for all Dependent HesBures by Cohaitlofi 
TcacHcr 

DL Pi jffi 



TDS 



OS 



DB 



SS 



I.OOO .. 

-.708*** 

-.216 

-.405 

-.065 

-.285 

-.711*** 

-.451* 

Cbnputer 

DL 



1.0DO__ 

-.523** 

-.178 

-il81 

-.131 

-.341 

-.307 

-.720*** 



1.000 












.046 


1.000 










.226 


.681*** 


1.000 








.041 


.439* 


.864»«* 


1.000 






-.075 


.882*** 


.666*** 


.354 


l.DDD 




.683*** 


-.093. 


.152.. 


-.183 


-.087 


1.000 


.506** 


.470* 


' .562** 


.374 


.361 


.363 


PI 


NR 


IDS 


OS 


DB 


SS 



I.OOO 
;320 
.164 
.123 
.374 
.170 
.646*** 



1 



42B i.OOO 

429* .948*** l.dOO 
467* .681*** .644*** 

059 .003 -.197 
389 .302 .309 



1.000 

-.250 l.OOb 
.626*** .242 



ERIC 



84 



BE 




85 



Curreldtlonfl Between Piedictor Variables 





Erot. 


Ncur. 








Ifflpi 


AiiC, 


Lou ranp^ PPVT-R flSE 


-.609*** 


.311 


.290 


Mpdiun TAMO PPVT-R SSE 


.150 


-.054 


.1164 
-.410 


High range Pi'VT-R SSE 


.555** 


-.308 


CJ 


-.470* 


.558** 


-.173 


PrVT-R AE 


.299... 


-.110.. 


-.328 


Vlneland Sq 


.767*** 


-.524** 


-.286 


Vlneland AE 


. iL\J 


-149 


-.311 


Noncofnply rfltlngs-taek (WKr) 






-.046 
.037 


Noncofflply ratlngs-bentivior [nU) 


.Ui/ 


-.211 


I Coiiiply-behavlof 


1 J?? __ 


.076 


.113 


I Comply-task 




.269 


.370 


Total Deviance Scores wUh tfiflcher 




-;D33 


.306 


Total Deviance Scores with ccit' ter 




-;088 


.378 


Total Deviance dlfferei*<*e scorcb 


•UJO 


;049 


;03e 


General Ferfornance Index with teacher 




-.551* 


-;d41 


General Perforiaance Index with Cooputer 




-.461* 


-.168 


General Performance Index difference scorea 


-.438* 


.091 


.346 




V-AE 


m 


m 


vineianQ nt 


1.000 






Noncomply ratings- task (NRT) 


'M 


1.000 _ 




Noncotnply ratings-behavior (NRB) 


-.268 


.902*** l.GOO 


I Cofliply-behavlor 


:503** 


-.2?6 


-1205 


Z Cgraply'task 


-.031 


.122 


;i46 


Total Deviance Scores wltt teacher 


-.723*** 


.301 


1267 


Total Dc"l?n/c Scores wltii conputer 


-.568** 


.536*- 


.57t^* 


Total Deylaucc difference scores . 


-.W* 


-.145 


-.240 


General Perforroince Index vitii teacher 




-.109 


.031 


General Pcrforinance Index with corapuCef 


.651*** 


-.137 


-.07^ 


nencral Pprforuuince Index difference scores 


-.on 


.095 


.289 




DFCPI 






General Perfornance Index difference scores 


1.000 







Note. D.F; • 15 

* p< '10 
•* p < .05 
«"p < .01 




Table 13 

find Crllerior Hi'flsur.-s Wi in ficgreHfllon Snalyfiei 



PPVT-Il 



Psychotic 


LOH 


HED 


HIGH 


CA 


AE 


V-SQ 


;022 


1.000 












-;236 


-;60"** 


li003 










.228 


-.523" 


■ ICO 

-.358 


l.UUU 








.186 


.497** 


-.187 


-.385 


i;ooo 






.207 


-.670*** 


.143 


.635*** 


-.105 


liOOO 




.029 


•.880*** 


.391 


.616*** 


-.599** 


.638*** 


1.000 


.343 


-.452* 


.21<j 


.Ml 




. 101 ^ 


.5i9*i 


.364 


.108 


-.177 


.063 


-.271 


-J67 


-.136 


.199 


-.097 


;079 


.199 


-.415*. 


-.013 


.1)55 


.241 


.074 


.OIC 


-.097 


.487** 


.256 


-.126 


-.039 


.436* 


-.093 


-.il4> 


.316 


-;180. 


-,411 


-.338 


-.024 


.357 


-,.3.V' . 


-.516** 


-.468* 


-.109 


-.297 


-J OP. 


.260 


-.152 


-.446* 


-.25^ 


-.073 


-.175 


.08-5 


.243 


-.359 


-.276 


-.410 


-.081 


;227 


-;251 


-.014 




•0.6? 


.483** 


.406 


.215 


-■.3M 


.107 




-104 


.484** 


.493" 


-.013 


.272 


-.322 




.19: 


-.098 


-.313 


tCi! 


ICT 


TDS-T 


■ J -v. 


I..;, I)1F 


CPI-T 


CPM 


i;ooo 
;.ii 


liOOO 












-;524* 


- 1(6 


i;ooo 










-.337 




.740*** 


i;ooo 








-.257 


-.3*9 


.671'** 


-.003 


i;ooC-- 






.287 


-.i33 


-.580** 


;.322 


-;50t)** 


i;ooo 




.1.51 


-.298 


-.486** 


-.396 


-.2P6 


.927*** 


i:doo 


.306 


.467* 


-.137 


.259 


-.489** 




-.376 



Table 14 







Regression Models Predicting General Perfornunce Index 






Regression 


InCorcept 






Varidhli'S 


Coefficient 


Value Dr T 


r 


liiii 






One variable modol-teacin'r 






VlnoinnJ AE 


1.76 


-J/. J) ij Ji.)J 


iUUj 








Four variable model-teacher 






Hfurolo^lcally lipaired 


-53J7 


12 -2.21 


.025 




Psvchot ((■ 


•27.16 


12 '.76 


.25 




iledlum ijngc PPVT-R SSE 




12 -.Llo 


.1) 




Vlneland AE 


IM 


12 3.63 


.005 








-15.40 




.634 






One variable model-conputer 






Vlrielarid AE 


. __ 

i;8] 


-40i4^ 15 3;32 


.005 


- / 11 

.421 






Four variable model-coiiiputer 






Emotionally disturbed 


74.21 


12 IM 


.05 




Neurological Iv linpai 


-63.60 


12 -2.20 


.025 




yindand AE 


2.10 


12 3.56 


.005 




Vliietihd SO 


-.1.36 


i: -1.56 


.10 








30i^,5 




.668 






Oii' vji 'fiWi a-'del-dlJfei'eiice scores 




i Comply Task 


.'3 


-86.97 15 2.05 


.05 


.218 






Four varlaMe mdel-dlff-rence scores 




Efflotionrilly disturbed 


-26.:5 


12 -2.9S 


.01 




Hedium Rnngc PPVT-P, SSE 


43:54 


12 -2„07 


,05- 




Honcompiy rating3-taqk 


-22.32 


12 -3;i2 


;oo5 




Noncoinpiy ratlngs-bohavlnr 


25.66 


12 3.65 


-005 








M 




.652 



5.19 



DF 



.025 



4.12 



.01 



5.63 



for one v.irtable mieU 
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Table 15 



Rogresaloh Msli PrtdlctJiig Total Devliihce Sroreii 





Regrpsfilon 


Intercept 




j|2. 


Varliibles 


Coefficient 


Value DP T 

One variable model-teacher 


P 


Vliiclflna U 


• -.67 


9i;25 15 -4;06 
tiiree vari.iblc (oodcl-teacher 


;oo5 




Hlgii Range PPVT-R SSE 


-27.38 


13 -2.64 


.025 








13 -119 






. iiirliinH AE 


- 51 


-- xJ "t.OJ 

108.78 

One Variable model-coniputer 


"Qt 




Nonconiply ratings-behavior 


B.33 


-i>M r 2.74 


.01 


.573 


Mim Range PPVM SSE 


17.56 


13 2.55 


.025 




Vineiand AE 


'.11 


tl -3.18 


.005 




rJoncomply rjtlngh^l.chavlor 


L if 


11 1 D7 

27.23 

Four variable model-Cijnputer 


hi 
.01 


.676 


Erotloiially dIsturBeS 


-2?;05 


12 -2;3i; 


;C25 




rcvrhnf 1 




12 -5.D3 


.005 




vinciana bi^ 




.2 2.03 


.05 




Noncomply rotings-Lask 


t i / Q 


i: 4.75 


.m 


.71- 






C. r,!able Modei-dliference scores 




Vlncland A.K 




31.33 15 -1,95 


.05 


.202 






Three Vciriable mou;'! -difference scores 




Hlph P.inge PPVT-R SSE 


-3MB 


13 -J.7S 


.005 






-.16 


13 -1.97 


.05 




: Cu-t>;y Task 


^.95 


13 -3.0« 

118.13 


.005 





13.5< 



9.15 



7.04 



6.73 



or 



3,13 .0005 



3,n .003 



l,n .005 



3,13 .01 



Four variable inodcl-dlffiiciice scores 



ERIC 



Heurbl' glca:i}!_l!!p8ired 


11.61 


12 


-1.3S 


.10. 


HiRh RSnge PPVT-R SSE 


-30.22 


12 


-3.7« 


.005 


a 


-.21 


12 


-2.H 


;025 


t Conply Tssk 


-.98 


12 


-3.24 


.005 



' for one variable MtM 



124.00 



.661 



4,:2 .01 



FIGURE 1 



LtD-B 



(j X PRECENT CDRREeT AT STAGE J X NUMBER OF TRIALS AT STAGE j) / TOTAL TRIALS 



TOTAL NUMBER OF SESSIONS 



Formaia for the calculation of Genriral Performance Index (GPI) 
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FIGURE 3 
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96 



APPENDIX 



97 

ERIC 



Table A 

Out of Seat and Redirection Reliabilities as a Function 
of Pairings with Observer A 



Observers 



Direct Intervals 

/a 



Adjacent Intervals 

Va 



Session Totals 



A/CA+D)^ Reliability A/(A+Dr Reliability T^/T^ Reliability 



1079/1231 
454/505 



.88 
.92 



1127/1169 
473/487 



.96 
.97 



1134/1176 
476/496 



,96 

.96 



Sessions Intervals 



32 
8 



5,120 
1,280 



706/845 
494/619 



.84 
.80 



739/785 
536/581 



.94 
.92 



741/810 
532/581 



.91 
.92 



^5 
16 



4,000 
2,568 



B 
C 



75/111 
80/104 



;68 
.77 



84/97 
82/94 



.87 
.87 



87/99 



, 88 
,92 



32 
8 



5,120 
1,280 



37/49 
11/13 



i76 
;85 



41/43 
11/12 



,95 
,92 



41/45 
11/13 



.91 
,85 



25 
16 



4,000 
2,560 



reements; D = disagreements 
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99 
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Table B 



Seif-Stimuiation and Disruptive Behavior ReliabilitieiS tot Each Observer 
as a Function of Rotated Pairings 



Observers Direct Intervals ndjacent intervals Session Totals SesslonB Intervals 







A/(A+D)^ 


Reliability 


A/(A+D)3 


Reliability 


r 2 


Reliability 






Self- 


D 


679/890 


.76 


737/849 


i87 


755/820 


.92 


34 


5,223 


: i 4 " f 

Stimulation 


E 


599/834 


.72 


656/794 


.83 


686/752 


.91 


34 


5,097 


(Teacher) 


F 


2i7/3l'!i 


.69 


232/284 


;82 


242/2158 


.84 


id 


1 600 

i 1 vvv 




G 


99/170 


.58 


113/151 




12''/142 


;89 


11 

A X 






li 


296/390 


.76 


318/360 




324/362 


.90 


13 


2 208 


Self-. 


D 


418/658 


.64 


477/579 


M 


494/586 


.84 


29 


4.712 


Stimulatiph 


E 


229/381 


.60 


270/343 


.79 


281/333 


.84 


23 


3,624 


{Cbmpiiter) 


F 


2/6 


.33 


2/5 


.40 


3/5 


.60 


2 


318 




G 


365/568 


.64 


429/500 


.86 


421/512 


.82 


21 


3,342 




R 


293/427 


.69 


346/392 


.88 


329/391 


.84 


19 


3,020 


Disruptive 


D 


300/343 


.80 


356/399 ■ 


.89 


373/399 


.93 


35 


5,673 


Behavior. 


E 


305/390 


.78 


318/362 


.88 


335/360 


.93 


3? 


5,865 


(Teacher) 


F 


174/192 


.91 


176/187 


.94 


180/186 


.97 , 


8 


1,2BD 




G 


194/223 


.87 


198/215 


.92 


205/212 


.95 


13 


2^080 




H 


114/133 


.86 


117/129 


.91 


120/127 


.94 


24 


3^822 


Disruptive 


D 


173/203 


.85 


195/226 


.86 


202/225 


.90 


29 


5,700 


Behavior 


E 


130/155 


.84 


152/180 


.84 


158/178 


.89 


22 


3»452 


(Computer) 


F 


0/0 




0/0 




0/0 




2 


318 




G 


113/129 


;88 


116/125 


.93 


119/123 


.97 


24 


3,822 




H 


154/175 


.88 


157/169 


.93 


161/168 


.96 


25 


4,108 



hhh C , 
Tliice FnrmB of Rdl;ihJlty for Out of Seal 
by SnBji'Ct .md Cundltioh 



Tencher 





nirect Interval 


Adjacent Inti'rval 


SeF.slon TcMls 






ubjertii 


A/A+D 


Rci; 




Rnl; 


T,/T2 


M. 




Inlir , 


1 


?07/?:8 


.91 


215/218 


.99 


217/218 


.99 


2 


;320 


2 


8/14 


.57 


10/14 


.71 


9/i3 


.69 


3 


480 


3 


0/0 


- 


- 


- 


- 


- 


1 


160 


I 


90/115 


.86 


102/106 


.96 


105/109 


.96 


2 


320 


I 
J 


ia8/23] 


.81 


:04/212 


.96 


206/215 


.96 


5 


640 




4/8 


.50 


4/8 


.50 


6/6 


100 


5 


800 


7 

8 


m 


.50 


3/3 


100 


3/3 


100 


1 


160 


9 

10 


25/34 


.73 


26/33 


.78 


29/30 


.97 


i 


160 


11 


0/0' 




0/0 




0/0 




4 


640 


12 


121/129 


.94 


123/123 


100 


123/127 


,97 


3 


480 


13 


364/402 


.91 


368/387 


.95 


370/396 


:93 


5 


BOO 


14 


13/20 


.65 


14/19 


.74 


16/17 


.94 


2 


320 


15 


0/0 




0/0 




0/0 




1 


160 


16 


226/252 


.90 


240/24! 


100 


237/241 


.98 


3 


480 


i7 


286/298 


.96 


291/292 


100 


291/293 


;99 


3 


480 




Computer 



Direct Interval 


Adjacent Interval 


Session Totals 






A/A+D 




Kim 


Rel; 




Rel. 


Sessions 


Interva 


159/196 


.81 


165/179 


.92 


168/187 


.90 


3 


480 


24/41 


.61 


30/40 


.75 


2B/38 


.74 


3 


480 


0/0 


- 


0/0 


- 


0/0 


- 


3 


4B0 


109/136 


.70 


II7/I36 


,86 


II9/I46 


.82 


3 


480 


227/293 


.95 


281/285 


,99 


2S5/2B6 


.99 


3 


;9D 


95/110 


.86 


100/100 


100 


100/105 


.95 


3 

- 


480 


0/0 












1 


160 


80/125 


.54 


98/ii6 


.84 


89/116 


.77 


3 


m 


0/2 


0 


0/2 


0 


0/2 




2 


32b 


141/164 


.86 


148/156 


.95 


147/154 


.95 


4 


640 


5/11 


-.45 


6/9 


;66 


6/10 


:60 


1 


1(0 


3/6 


.50 


3/5 


.60 


3/6 


.50 


5 


800 


0/0' 




0/0 




0/0 




2 


320 


157/179 


.88 


163/166 


.97 


164/172 


.95 


3 


m 


153/181 


.85 


164/170 


.96 


166/168 


.99 


2 


320 




Tai)iG D 

Tliree Tom of Retlnbltlty for RcHlfectlon 
by Subject M Condition 



Teacher 





Direct 


Interval 


Adjlicont 


Interval 


Session 


TotalB 






A/A^D 




a/a+d 


Rci. 


i]/i2 


Rei. 




1 


(1/0 




0/0 




n/n 






i 




n 


1 /t 
1/1 


inn 


1/1 


inn 




J 


n/n 












I li^n 

1 IQU 


A 


0/ lU 






inri 

lUU 


0/0 


inn 

lUU 


i JiV 


t 
J 


J"/ J** 






Ql 




Qn 






n/t 

U/I 


u 




D 


n/t 
D/1 


u 




i 

8 


i/i 


100 


1/i 


100 


i/1 


liid 


i 160 


9 
















10 


30/38 


.78 


32/34 




33/35 


.94 


1 160 


11 


8/13 


;6? 


10/12 


;83 . 


9/n 


;75 


4 640 


12 


30/37 


.8! 


30/34 


.88 


32/35 


.91 


3 480 


11 


17/21 . 


.81 


i7/2b 


.M 


i9/i9 


iod 


5 800 


14 


i/6 


.66 


4/5 


.80 


5/5 


100 


2 320 


15 


0/0 












1 160 


16 


6/10 


.60 


7/9 


.78 


8/8 


100 


3 480 


17 


10/16 


.63 


id/ 14 


.71 


12/14 


.86 


3 ISO 



Computer 



OlrecE 


Interval 


Adjacent 


Interval 


Session 
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Table E 

Iliree Forms of Reliability for Disruptive Behavior 
By SiibJecE 'M Ccndlfloii 
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Performance Record Foriti 
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_ m. CHILDREN'S BNITS 
Br. Riymond G, Mamncrfk 
Departnent of Psychdl60 



^Htiji: STAFF: 

SiATE: 



On the following BcaleB, please indicate ratings that are generally representative 

on these characteristics. Please nake your ratings 
independently and do not discuss then vith other staff. 

Is this child noncofflpiiant to task instructions and task demands? 

i. 2 3 4 5 6 7 

Moost About 50X Almost 

never of the time Always 



Is this child noncompliant to ditectioii and demands bii behavior? 



i 2 3 4 5 6 7 

Almost _Ahout 56^ Alssst 

Never of the time Always 
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